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HE’S THE CHIEF DOUBLE CHECKER OF THE PRECISION PARTS 


THAT MAKE UP YOUR VAUGHN WIRE DRAWING MACHINES 


A treasure -house of accuracy moves 
on wheels when Chief Inspector Grady 
and his assistants make their rounds 
along the aisles to the finished parts 
which are progressing toward final 


assembly. This mobile combination of 
highly-trained men and accurate in- 
struments insures the interchange- 
ability which is such an outstanding 
characteristic of VAUGHN Machinery. 


Lilith 


WIRE DRAWING MACHINERY 


COMPLETE WIRE DRAWING EQUIPMENT. .. CONTINUOUS 

OR SINGLE HOLE... FOR THE LARGEST BARS... FOR 

THE SMALLEST WIRE ... FERROUS, NON-FERROUS 
MATERIALS OR THEIR ALLOYS 


THE VAUGHN MACHINERY COMPANY 
CUYAHOGA FALLS, OHIO, U. S. A. 
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This Advettisement Arnounces- 


he New WILSON RADIANT TUBE FIRING RETORT / 
- every INNER COVER « FURNACE 


















COMBINES all the advantages of 


ele radiant tube and direct fired cylin- 


2089843 
drical bell type furnaces. Heats at new 
lower economies. Cuts cycles to increase 


production. Triples tube life. 






- Secure these advantages for your plant! 
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The FIRST 


INSTALLATION IN THE WIRE INDUSTRY 
2 FURNACES OPERATING— 7 MORE UNDER CONSTRUCTION 





An Exclusive Development of 






1370 Blount Street e @s(23'7-) (oveto PEE @) eto) 








These ADVANTAGES 
ARE EVEN MORE ae 


IMPORTANT Zoday— a : oe snes vp 
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_— the many metal working applica- plants in which such work is of interest. In this, 





tions of Carboloy cemented carbide for as well as in the production of all other parts 
the production of defense items, is its use in requiring processing through dies, Carboloy service 
q » the form of dies for the cupping, drawing, re- is at your disposal. 
f drawing, sizing, tapering and shouldering of To facilitate prompt transmittal of re Satine dae 
cartridge cases. For such work the established suggest you include complete description of applica- 


: P ith - es. 
benefits of Carboloy Dies in terns of mere con- tion and sketch or blueprint of part with your inquiry 


tinuous production, greater accuracy, and better CARBOLOY COMPANY, INC., DETROIT, MICH. 


finish are of extreme imporiance today. Chicago—Cleveland—Los Angeles—Newark—Philadelphia— 


Pittsburgh—Worcester, Mass. Authorized Distributors: Hartley 
‘ , , P ‘ Wire Die Co., Thomaston, Conn.—In Canada: Canadian Gen- 
on this specific application is available to all eral Electric Co., Ltd., Toronto, Canada. 


The experience of the Carboloy organization 


CARBOLOY CEMENTED CARBIDE WIRE AND BAR DIES « TUBING DIES x SIZING DIES x SPRING 
AND WIRE FORMING TOOLS x SHAPE DIES « SHEET METAL DRAW AND RE-DRAW DIES x GAGES 


January, 1941 
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NEW!asax 


WIRE DRAWING 
STRAIGHTENING 
AND CUTTING OFF 






















bole draws, straightens ea 
and shears off, hot rolled 
coiled stock into straight, 
ALSO 
BUILDERS OF 
AJAX-HOGUE WIRE DRAWING accurate blanks of uni- 
ATTACHMENTS FOR COLD 
HEADERS 346” T0 1” CAPACITY 
sentinel Form length, from 6 in- 
CONTINUOUS BAR DRAWING 
AND STRAIGHTENING MAGHINES ches to 15 or 20 feet. ~— 


FOR ROUNDS © HEXAGONS » SQUARES 
ie » ; 3 ae 
CAPACITY %" 10 1% Diameter # to 3 inch. 


BULLET IA 
N « 115 





WRITE FOR COMPLETE INFORMATION 


THE MANUFACTURING COMPANY : 
e21 marnquette stoc. EUCLID BRANCH P. O. © 201 vewart BuiLoinG 
CHICAGO, ILLINOIS CLEVELAND, OHIO _ NEw LONDON, CONN 
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Lashing 
lead cables 


Because of its heavier protective 
coating, bethanized wire is being 
used by a large telephone com- 
pany to lash lead carrier cables 
to the messenger strand. 


Tez applications of bethanized wire are limited 
only by the imagination and eye to profit of its many 
users. Every day this electrolytically zinc-coated wire 
turns up in new applications, takes over new and 
tougher jobs, gives an amazing account of itself. 

Bethanized wire can handle unusual jobs because it 
is zinc-coated by a special electrolytic process. The zinc 
coating is 99.9+- per cent pure, uniform both along and 
around the wire, and as ductile as gold leaf. Bethanized 
wire can be coiled, twisted, bent or drawn through dies 
without impairing the coating. Equally important, any 
desired weight of zinc within practical limits can be 
applied by the bethanizing process. 

Why not investigate and test this special zinc-coated 
wire yourself? It is ideally suited for use in woven 





Lifting windows 


Long, open helicals of betha- 
nized spring wire are now being 
used instead of weighted sash 
cord to facilitate the raising and 
lowering of windows. 


Taking the baby 
for a ride 


Being both attractive in appear- 

ance and unusually corrosion-re- 

sistant, bethanized wire has been 

widely adopted for use as 

spokes in baby carriage 
wheels, 





wire fabric, conveyor belting, pump chain, pail handles, 
automotive parts, twisted brush handles and scores of 
other products. 








BETHANIZED 


WIRE 

















BETHLEHEM STEEL COMPANY 
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“MAKE YOUR RESERVATIONS NOW: 


for the 1941 edition 


of the 


WIRE 


& WIRE PRODUCTS’ | 
Buyers Guide 
and Year Book 


WIRE ASSOCIATION 


The only reference book available listing all components 
of the wire industry, completely indexed. 








Invaluable to purchasers of rod, strip, bare and covered 
wire and cable, cold drawn bars and cold headed products. 


Gives sources of machinery, materials and equipment 
for manufacturers of rod, strip, wire and wire products. 








Single copy price — $5.00 


e ADVERTISE - ¢ BE LISTED - 


@ ADVERTISING RATES @ @ SPECIAL OFFER @ 
Reet paiaemeapemeenrente:: For $25.00 you can have as many bold 
1 Page .........-..-.. sees eee e eee 90.00 face listings as you desire and three one- 
Second and Third Covers each $150.00 ; 3 _ 
NN ccc s caravans abled 60.00 inch advertisements under or facing the 
ET TOED | onic nie nv scat aim ea 35.00 : . * 
lil laa tallest 1000 headings you select. Full information 
Back Cover .............. cS $250.00 will be supplied on request. 


WRITE AT ONCE FOR FULL DETAILS 


WIRE & WIRE PRODUCTS 


300 Main Street Stamford, Conn. 
OFFICIAL PUBLICATION OF THE WIRE ASSOCIATION 
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W | R E for Practically All Purposes | wip" 
and Requirements SeSENELIGS) 








IRON-STEEL—ALLOY—LOW CARBON-—HIGH CARBON 
SHAPED STOCK FINISHES 


Liquor Finish - Bright 


Square - Keystone - Flat High Carbon - Low Carbon 
. Galvanized - Coppered 











Round - Half Round - Special Alloy 
POR aS ict Seen Enameled All Colors 
ee Annealed - Tinned 
d Cut : 
ay . Tempered and Untempered Oil Tempered 
ee al, + + + 
Belt Hooks Florist - Glass Wire Mattresses 
Binding - Bonnets Grape Tying Picture Cord - Pins 
Bookbinders Hair Pins - Heddles Rock Fasteners 
Brooms - Brushes Hook and Eyes Special Springs 
Clips - Cotter Pins Link Fabrics Ropes - Stapling 
Crimping Stone Wire 
Lock Washers ’ 
Tags - Weaving 


Cushion Springs 








+ + + 








WELDING WIRE RODS AND COILS—Sizes, ’2” to No. 40 WM Gauge (.007)—All Finishes 
FLY SCREEN WIRE CLOTH e GALVANIZED HARDWARE CLOTH e 


FLAT COLD ROLLED 
ee STRIP STEEL ree 


Highest Quality and Service Guaranteed 





+ ¢ + 


Established 1905 


The Seneca Wire & Mig. Company 


Fostoria, Ohio 


Representatives and Warehouses in practically all principal cities. 
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THE WIRE ASSOCIATION 


WHAT IT GIVES YOU FOR $10.00 ANNUAL DUES 


I WIRE & WIRE PRODUCTS — For One Year. 


The official publication of The Wire Association, covering the Wire Industry; 
its Metallurgy, Technology, Research, Processes, Machinery and Personnel. 


ei $5.00 in U.S. 
Regular Subscription — $7.50 Foreign. 


“Il. THE ANNUAL BUYERS GUIDE AND YEAR BOOK OF THE WIRE ASSOCIATION. 


A complete Directory of the Wire Industry, with alphabetical listings of its 
Products, Machinery and Raw Materials. Gives the source of all Supplies and 
Equipment used in both the Manufacture of Wire and Rod, and Wire Products 


produced therefrom. 


The Year Book Section contains: Constitution and By-laws of The Wire Associa- 
tion; Details of year's meetings, etc; List of Members, Index to Papers and 
Articles in WIRE AND WIRE PRODUCTS. 


Regular Sales Price — $5.00. 


Ill. QUESTION AND ANSWER SERVICE. 


This extremely valuable service to members answers Technical and Operating 
Problems both in WIRE AND WIRE PRODUCTS, and direct by mail if desired. 
Available to members without charge. 


IV. ANNUAL CONVENTION AND EXHIBITION. 


(In Association with American Society for Metals and The National Metal Con- 
gress.) Technical Sessions, Plant Inspections. 


V. REGIONAL MEETINGS. 


Attendance at the Pittsburgh, Pa., and Worcester, Mass. meetings which include 
Local Plant Inspections, Technical Sessions and Discussions. 


VI. PERSONAL CONTACTS. 


Both at Annual and Regional Meetings, and throughout the year, for interchange 
of helpful information. 


Vil. INFORMATION SERVICE ON MACHINERY, EQUIPMENT AND SUPPLIES. 


The Technical, Catalogue and Correspondence Files of the Wire Association 
hold the answer to practically every "Where can | buy" problem. This service 
is available to members without charge. 


For Detailed Information Address 


RICHARD E. BROWN, 
EXECUTIVE SECRETARY 


STAMFORD TRUST CO. BUILDING STAMFORD, CONN. 
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Manufacturers wire 
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J&L CONTROLLED 
QUALITY STEEL 


The quality of the products you make of steel wire 
depends not only upon the exact steel specifications of the 
wire you use, but also upon surface finish and other special 
characteristics built into the wire by the steel manufacturer to 
suit your particular equipment set-up and your particular 
manufacturing practices. Once we know your exact require- 
ments, the J & L controlled quality method of manufacturing 
assures you of always getting steel wire best suited to your 
operations, whether you use bright basic wire or spring wire 
for furniture and bedding springs or spring wire for precision 
mechanical springs. 
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JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 


PITTSBURGH. PENNSYLVANIA Jae 


STEEL 
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Multi-production of Wire Machinery 


You know that modern machinery and 
up to date methods make a tremendous 
difference in the quantity, quality and 
cost of wire production. And the same 
effect is obtained by using modern 
methods in building the machines re- 
quired in wire production. 


Here at the Syncro plant, we make liberal 
use of quantity production methods. 
Illustrated on our assembly floor are 
continuous coilers, capstans, take-ups, 
taping stands, fine and coarse wire 


ee ee 
SYNCRO MACHINE COMPANY 


REPRESENTED IN CANADA BY CANADIAN ELEVATOR EQUIPMENT CO. LTD., TORONTO 


drawing equipment, etc., in various 
stages of completion. These machines 
are being built to the most exacting 
standards with high precision modern 
equipment and up to the minute pro- 
duction methods. 


The result is that when you order Syncro 
products, you get the very finest 
machines that modern equipment and 
methods can produce — and Syncro 
multi-production methods insure prompt 
delivery, which under present conditions 
is important. 








420 LEXINGTON AVE., NEW YORK 
McCORMICK BLDG., CHICAGO 
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SWAGING 
STAMPING 
PIERCING 
BLANKING 
a FORMING 
OF COILED 
METAL 
A General 
Purpose, 
Heavy Duty 
Fabricating 
and Metal 
Forming 
=~ Machine 





ILSON Builds machines for forming Paper Clips, 

Buckles, Gate Hooks, Coat and Hat Hooks, 
Ceiling Hooks, Wire Ears, Cable Rings, Screw 
Eyes, Sash Chains, Automobile Side Chains, Flat 

Open Link Chains, Staples, Cotter Pins, Hose 
big Clamps, Etc., and Wire Straighteners, Wire 
Reels, Frame Bending Machines and Special 
Presses. Submit your problem to Nilson. 











a January, 1941 

















FARREL ROD MILLS 


GIVE INCREASED PRODUCTION 


WITH 
LOWER ROLLING COSTS 


Farrel Rod Mills are designed for high speed operation, 
with low power consumption and minimum labor. Maximum 
power savings are secured through the use of anti-friction 
or flood-lubricated sleeve bearings. Labor is reduced by auto- 
matic handling equipment, permitting a small operating force. 
Proper design assures minimum scrap and a diversified product 
of high quality. 


Other advantages of Farrel] Rod Mills are more effective 
and economical lubrication; smooth, quiet operation and low 
maintenance cost. Higher output can be more consistently 
maintained because of fewer interruptions to production. 


The units illustrated are part of a complete plant designed 
by Farrel engineers for a capacity of 120 tons of 4” round 
copper rod per eight-hour day, or 160 tons of 5/16” and 44” 
rods. 


The 20” x 60” breaking-down and roughing mills are com- 
pletely equipped with feeding table, lift table, stop gate, turn- 
ing guides and repeaters. Complete control of all passes and 
operations, from heating furnace to the first pass in the finish- 
ing train, is in the hands of a single operator in the pulpit. 


The nine-stand intermediate and finishing train has rolls 
of 24” and 20” face graded from 1112” to 15” in diameter, and 
is equipped with automatic looping ‘venendees for two passes 
and automatic feeding features. Double and triple repeaters 
for the finishing passes on the square side can also be fur- 
nished. Thus the complete mill can operate with a minimum 
of hand labor. 


We are prepared to design and install complete rod mills 
from furnace to coilers for any required output. 







20” x 60” three-high breaking- 
down and roughing mills with 
feed table and oval repeater. 


Intermediate and finishing train. Note 
repeaters and tubes to coilers. 








Roller feed table from furnace to 
breaking-down mill. Control pulpit is 
shown at right center. 
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Three copper rod coilers with con- 
veyor to cooling tank. Control desk 
is shown at the left. 








\FARREL-BIRMINGHAM COMPANY, Inc. 
ANSONIA, CONN. 
New York © Buffalo © Pittsburgh @ Akron © Chicago @ Los nasal 
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Straight-line production methods in the cleaning house 
made possible by Cleveland Tramrail, eliminate conges- 
tion and cut handling time 
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Cleveland Tramrail overhead materials handling systems make use of the ceil- 
ing and save valuable aisle space; they greatly increase efficiency of wire handling 


IRE and rod mills and wire products plants are learning that 
one of the most effective ways of reducing costs is by adopting 
modern overhead materials handling methods. 

For many years Cleveland Tramrail has worked closely with the 
wire industry and has developed a complete line of equipment serving 
every department. 

It will pay you to have a Cleveland Tramrail representative give 


you the details. 
CLEVELAND TRAMRAIL DIVISION 


TIME CLEVELAND CRANE & ENGINEERING CO. 
East 283rd Street Wickliffe, Ohio 














WIRE DRAWING 
MACHINE S 
























by WATERBURY - FARREL 
WITH WIRE BLOCKS WHICH 40¢aEL 


o 
A’VL 
Upright Cone Continuous Machines with provision for quickly 
changing the rotation and position of block. 


Two conveniently located removable handles do the trick in jig 
time— 


WATERBURY FARREL 





A — changes direction of rotation 
B — shifts position of block - - - 


The machines are available with blocks of various diameters or with 
spooling devices. Our wire drawing machinery is described in Catalog W. 





@ WIRE AND ROD MACHINERY @ COLD HEADING MACHINERY, ETC. @ 


WATERBURY FARREL 


FOUNDRY & MACHINE COMPANY 


WATERSBUT ° ‘ome! + ota me om Saas 4 UU? S° A 





CHICAGO CLEVELAND NEWARK, N. J. 
12 WIRE 
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YOUR PRODUCT— 
Does itsuffer from the 


BITING CORROSION 


of salt and fresh water dampness ? 


For the manufacture cf springs that must resist extreme 
dampness and other corroding conditions—or that must 
retain a high co-efficient of resiliency under thousands of 
"fatigue" cycles, use Seymour Phosphor Bronze Wire. 


This is an alloy of copper and tin purified by the addition 
of phosphorus. Because of its resistance to corrosion, its 
astounding toughness and ability to retain a high degree of 
resiliency, a heavy tonnage of it goes into the springs of 
meters, electric switches, scientific instruments and numerous 







other devices that must not bog down in service. If you 
have a corrosion problem, we will be glad to send catalog 
and test samples. 


AKE IMPORTANT SPRINGS OF 


SEYMOUR 


PHOSPHOR 
BRONZE 


XY A SPECIALTY PRODUCT 
~ of 

Of, NY THE SEYMOUR MFG. CO. 

: XY 62 Franklin St. 


Seymour, Conn. 
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You'll Draw Better Wire... 
Get Better Production... 
At Lower Cost...with 


Vascoloy 
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J. S. PAT. OFF 


Tantalum-Tungsten Carbide 


Wire Drawing Dies 


In mills where appearance and superior finish 
are the rule, you will find better production 
at lower cost through the use of Vascoloy- 
Ramet Tantalum-Tungsten Carbide Wire 
Drawing Dies. The reasons for this finer 
quality production and definite economy are 
as follows: 


Fansteel Metallurgical Corporation, parent 
company of the Vascoloy-Ramet Corpora- 
tion, is the sole American producer of Tan- 
talum and one of the largest producers of 
Tungsten. 


In addition to this, Fansteel possesses the 
largest corps of research scientists in the field 
of powder metallurgy who concentrate their 
skill in blending rare metals to produce the 
finest carbide wire drawing dies available 
today. Dies of superior performance are to be 
expected from this combination. The expec- 
tation is invariably followed by an actual 
realization in the form of better wire, better 
production and lower costs. 


Many grades of Vascoloy-Ramet Dies con- 
tain Tantalum Carbide, which, because of its 


low coefficient of friction, provides a lubri- 
cating quality which makes possible an un- 
usually smooth, even drawing performance, 
with substantially longer die life. 


As a consequence costs are lower in compari- 
son with ordinary carbide dies. 





Vascoloy-Ramet 


BLUE RIBBON FINE WIRE DIES 


Made of an entirely new material. Out- 
performing every die except the dia- 
mond on intermediate fine wire sizes, 
and in many cases replacing diamonds 
with satisfactory results at much 
lower cost. 











Investigate what Vascoloy-Ramet Wire Drawing 
Dies have to offer you. A bulletin will be sent 
upon request. 





VASCOLOY-RAMET CORPORATION 
ars atbliate ot North Chicago, Illinois 
VANADIUM-ALLOYS STEEL COMPANY 
and Pittsburgh, Pennsylvania 
FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Illinois 

Factory Owned Branches: Jersey City, Detroit, Cleveland, 
Pittsburgh, Cincinnati, Hartford, Providence, Philadelphia. 
Authorized Agents in Principal Cities 
In Canada: Carbide Tool and Die Company, Ltd., Hamilton, Ont. 
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AND WIRE PRODUCTS 


A monthly publication devoted to the production of Wire, Rod and Strip, 








Wire and Rod Products and Insulated Wire and Cable — 
| DRAWING—ROLLING—EXTRUDING—FORMING—FABRICATING LOW-TARE 
Vol. 16 JANUARY, 1941 No. | 


Shipping Reels 


Designated as 


me Official Publication By The Wire Association and 


FLANGED STEEL DRUMS 








Contents 


The Use of Plane Polarized Light and Sensitive Tint Illumination In 
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FIRTHALOY6 
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The almost diamond-hard qualities of Firthaloy Sintered Carbide, 
with unquestionable ability to withstand severe abrasive wear, are 


essential to the production of the smoother, more uniform finishes 





required of wire for many current fabricating needs. 


Firthaloy Draw Dies, and Firthaloy Dies for Heading, Forming and 
Shaping operations, not only impart this vastly superior finish but 
also maintain continuous on-size production for periods heretofore 


believed impossible. 


We sell Firthaloy Dies in alloy grades of Tungsten, Titanium and 


Tantalum, to provide the exact degree of hardness or toughness 





required to solve your particular wire drafting or fabricating problems. 
Whether it be a need for better finishes, closer tolerances, 
greater production, or lower costs, you are invited to ask for the 
assistance of a Firthaloy engineer and a demonstration of these 


remarkable dies in your plant. 


FIRTH-STERLING STEEL COMPANY 


:” McKEESPORT, PENNSYLVANIA 
Se y FIRTHALOY New York Chicago = Hartford _—~Philadelphia 
~ ALWAYS FIRST Cleveland Detroit Dayton Los Angeles 
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The Use of Plane Polarized Light and Sensitive 
Tint Illumination In The Analysis of 
The Microstructures of Steel 


THE MORDICA MEMORIAL LECTURE — 1940 


Presented By B. L. McCarthy, 


Chief Metallurgist, 


Wickwire Spencer Steel Co., Buffalo, New York 





KNOWLEDGE of the micro- 

structure is becoming more 
essential to the efficient manu- 
facture of steel wire. While to 
some, based on experience of the 
past this may not appear to be 
true, in this day of keen compe- 
tition and increasing demands for 
quality, basic information such as 
this is of utmost importance. A 
practice developed by the cut-and- 
dry process is only as good as the 
care and ability of the operator to 
maintain set speeds and temper- 
atures in heat treatments, set 
drawing practices, uniform steel 
quality and control other possible 
variables. Without the basic know- 
ledge that the microstructure will 
provide, any changes may easily 
result in poor quality wire and 
considerable time may be lost in 
correcting the trouble. In contrast 
to this, a knowledge of the micro- 
structure which experience has 
shown will produce good wire, can 
be used to establish better prac- 
tices and make a check-up on 
reasons for failure comparatively 
simple, thereby, making the cor- 
rections readily apparent. 





BENJAMIN LEWIS McCARTHY 
Mordica Memorial Lecturer—1940 


Born in Lockport, New York, in 1895. In 1913 
was employed as Assistant Chemist by Simonds 
Saw & Steel Co. In 1916 was employed by Wick- 
wire Steel Co., now known as Wickwire Spencer 
Steel Co., as Assistant Chief Chemist. Three 
years later was promoted to Chief Chemist and 
Metallurgist. Now in charge of the Chemical and 
Metallurgical Laboratories and directs research 
and special investigation into the Chemistry and 
Metallurgy of steel, steel wire and wire products. 
Member of the Wire Association, The American 
Society for Testing Materials and the American 
Society for Metals. Awarded the Wire Associa- 
tion Medal for the most meritorious paper on 
wire manufacture or fabrication during the year 
1935. Certificate of Honorable Mention, 1936, the 
Medal Award for 1937. Vice President, the Wire 
Association—1940-41 





CCEPTING these statements, 

it follows that anything done 
which simplifies the analysis of 
the microstructure or which helps 
to reveal important features, not 
previously considered, will tend 
towards an improvement in wire 
manufacture generally. With this 
thought in mind the author feels 
justified in presenting to you at 
this time, the results of studies in 
the field of ferrous metallography 
employing plane polarized light 
and sensitive tint illumination. 

++ + 

P to recently, metallography in 

general, as well as the metal- 
lography of steel wire, employed 
ordinary light for the illumination 
of the specimen surface and evalu- 
ations were based on what was 
observed under this light. Because 
of this, Ferrous Metallography up 
to the present has been a study in 
black and white with the black 
being that portion which, because 
of a preferential etching attack, 
had etched out first forming val- 
leys which absorbed and scattered 





*Figures in parenthesis refer to the list 
of references at the end of the paper. 
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the light instead of reflecting it 
back into the eyepiece (1)*. Be- 
cause of the nature of the vibra- 
tions of ordinary light the black 
areas were not as clear cut as 
desired; Then also, under ordinary 
light it was necessary, in analyz- 
ing the structure, to confine our 
efforts to estimations of degree of 
darkening. It is hoped that the 
use of plane polarized light and 
sensitive tint illumination, while 
not replacing the use of ordinary 
light, will provide further means 
for the analysis of microstructures 
and make certain characteristics 
of the structure visible which here- 
tofore were not observed. 
+ + + 
HE use of plane polarized light 
in the examination of metals 
is the subject of a number of 
papers but is still comparatively 
new. Messrs. L. V. Foster and J. E. 
Wilson (2) discussed the examin- 
ation of metals under polarized 
light. 
+ + + 
HE use of polarized light in the 
study of non-ferrous alloys has 
also been discussed by M. Von- 
Schwarz (3). Ziegler and Haugh- 
wout (4) have suggested the use of 
polarized light in the study of 
grain-size of nickel chromium 
heat-resisting alloys, while, Ahmad 
and Von-Schwarz have suggested 
its use as a means of measuring 
the orientation and control of 
flow direction in cold heated bolts 
(5). Hoyt and Scheil (6) have in- 
dicated certain uses of polarized 
light in the identification of non- 
metallic inclusions and a general 
discussion of the utility of polar- 
ized light is offered by P. Schaf- 
meister and G. Moll (7), and 
others. 
+ + + 
O attempt is made in this 
paper to discuss non-metallic 
inclusions when viewed’ under 
polarized light. This subject has 
been already discussed by other 
(2) - (3) - (5) - (6) - (7). We will 
therefore confine our efforts to a 
discussion of the use of plane 
polarized light in detecting the 
actual or heat treated grain size, 
and the use of sensitive tint illum- 
ination as a further means for the 
analysis of microstructures. As 


far as the present author could 
determine, the use of plane polar- 
ized light in detecting actual grain 
boundaries has not been reported 
on. Schafmeister and G. Moll (7) 
state that no advantage was found 
in the use of what they termed 
“First Degree Red’ and no refer- 
ence to the successful use of sensi- 
tive tint illumination in the study 
of metallic surfaces were found. 
+ + + 
T should be remembered that this 
paper is not intended to repre- 
sent a complete study, but more 
to demonstrate what appears to 
be some practical applications for 
both plane polarized light and 
sensitive tint illumination and to 
suggest other possible applications 
with the hope that it will stimu- 
late interest in this work. 
++ + 
HE difference between ordin- 
ary light and plane polarized 
light lies in the fact that in ordin- 
ary light the wave motion vibrates 
normal to the direction of propa- 
gation but in all azimuths, while 
plane polarized light vibrates only 
in one direction, plane polarized 
light therefore is the simpler wave 
motion of the two. 
+ + + 
LANE polarized light may be 
produced by reflection, by 
multiple refractions, by selective 
absorption in a crystal (e. g. tour- 
maline), or by total reflection 
within a crystal. To accomplish 
the latter, a type of polarizing 
prism, known as a Nicol prism is 
employed. A Nicol prism consists 
of two calcite prisms cut from the 
same rhomb of calcite and cem- 
ented together with a transparent 
cement of properly chosen refrac- 
tive index. Ordinary light enters 
the first prism and is split into 
two rays; the ordinary ray and 
the extraordinary ray. These two 
rays are each plane polarized, at 
right angles to each other, and 
they travel in different indices of 
refraction. The transparent cem- 
ent index is so chosen as to match 
that of the extraordinary ray, 
permitting it to pass on through 
the prism, but the ordinary ray is 
totally reflected at the inter-face 
of the prisms and absorbed on a 
black surface. 


HE plane _ polarized_extra- 
ordinary beam transmitted by 
the Nicol prism, in general passes 
next to the specimen where it is 
reflected, and thence to a second 
Nicol prism, termed the analyzer, 
set at right angles to the first 
Nicol. If, when the plane polarized 
light reaches the specimen surface 
no depolarization takes place, the 
analyzer, being at right angles to 
the polarizer will remove all of 
the light, and consequently such a 
specimen will appear dark when 
viewed through the analyzer, if, 
however, all or a part of the speci- 
men area depolarizes the light, the 
depolarized light will be reflected 
at the inter-face of the prisms to 
a silvered surface and thence into 
the eyepiece and these regions will 
appear bright. This property of 
polarized light brings out differ- 
ences in different parts of the 
specimen which are invisible under 
ordinary illumination. 
++ + 
O increase the sensitivity of 
the detection of areas of weak 
depolarization, a quartz plate call- 
ed a “sensitive tint plate” is in- 
serted between the polarizer and 
analyzer. The plane _ polarized 
light coming from the polarizer, on 
entering this quartz plate is 
broken up into two rays, just as in 
the calcite, and again, as in the 
calcite, these two rays are plane 
polarized at right angles to each 
other and travel in different in- 
dices of refraction. Furthermore, 
different colors travel in different 
indices. The quartz thickness is 
so chosen as to retard the extra- 
ordinary ray with respect to the 
ordinary ray by one full wave- 
length for green light, so that ef- 
fectively nothing happens to this 
color. It emerges as plane polar- 
ized light, just as it was on enter- 
ing, and is completely extinguished 
by the analyzer. Other colors, 
since they travel in different in- 
dices, are not completely extin- 
guished, and the resulting color is 
white light with the green part 
removed, or a purple. This color 
is termed a “sensitive tint” since a 
small additional retardation pro- 
duced when the light reaches the 
specimen added to that of the 
quartz plate, causes an easily de- 


January, 1941 


19 

















oe 








tectable change in the color from 
a purple to a variety of other 


colors. 
+ + + 


ECENTLY there has appear- or arinc rurrer 


ed on the market an Ameri- 
can made microscope which in- 
cludes provisions for polarized 
light and sensitive tint illumina- 
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tion. This equipment employs a i 
new principle for the illumina- 
tion of the specimen instead of 
the conventional plane glass re- 
flector, a modification of the 
ordinary Nicol prism is used 
as a vertical illuminator. This 
modification enables the prism 
to act not only as a _ vertical 
illuminator, but also as both polar- 
izer and analyzer. This modifi- 
cation is shown in Fig. 1. 
+ + + 

HE light coming from the pri- 

mary light source, in this case 
a carbon arc, passes through the 
polarizing vertical illuminator 
(AB) perpendicular to the speci- 
men. At the cemented inter-face 
of A and B the ordinary rays are 
totally reflected against the side 
of the prism where it is absorbed, 
while the extraordinary ray, 
traveling in an index matching the 
index of the cement, passes 
through B, to the specimen. This 
plane polarized beam, if reflected 
unchanged from a_ specimen, 
passes back along the original 
path, L, through the prism, AB, 
and back to the light source. If, 


. however, because of the nature of 


the specimen surface a portion or 
all of the polarized light becomes 
depolarized or is changed to ordin- 
ary light, a part of it will be re- 
flected at the cemented inter-face 
of A and B, to the silvered surface, 
and thence to the eyepiece. When 
the sample is viewed through the 
eyepiece only that portion which 
has been depolarized is visible. 
Light reflected from portions of 
the specimen which do not de- 
polarize it, will pass through the 
prism and back to the light source, 
causing those areas to appear 
dark. 
+ + + 
Y placing a quarter-wave plate 
in the beam of light emerging 
from the polarizer, the plane polar- 
ized light is converted to circularly 
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the specimen surface on a rota- 
tion of the stage, that is Aniso- 
tropy, will likewise produce de- 
polarization, therefore, the two 
terms can be considered as syn- 
onymous in this connection. 
When a specimen is viewed by 
sensitive tint illumination the 


(REFLECTED ORDINARY LIGHT hasic purple color resulting from 


the degree of retardation intro- 
duced by the quartz plate will 
appear only in those areas 
which are Isotropic, while the 
areas which are Anisotropic will 
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polarized light, which, being 
symmetrical about the direction of 


. the ray, acts just as ordinary un- 


polarized light. This provision for 
ordinary light increases the light 
efficiency to about four times that 
available when a plane glass reflec- 
tor is employed. The quarter-wave 
plate is contained in a revolving 
plate which also has a clear aper- 
ture to permit the polarized light 
to pass unaltered, directly to the 
specimen, and a half-wave plate 
for sensitive tint illumination. In 
this case, the half-wave plate 
serves the same purpose as an 
ordinary sensitive tint plate which 
is a whole wave plate, because the 
light goes through twice. 
+ + + 
N physics, a substance that has 
the same physical properties in 
all directions is said to be Isotropic. 
In the same manner when a speci- 
men surface is examined under 
plane polarized light and upon ro- 
tating the stage, no change in the 
appearance of the specimen sur- 
face takes place, it indicates that 
the area examined has the same 
reflective properties in all direc- 
tions and the surface is said to be 
Isotropic. If, instead of this, the 
whole or a part of the specimen 
surface undergoes a change upon 
rotation, it indicates that the por- 
tion which undergoes a change has 
different reflective properties 
when viewed from different angles 
and is said to be Anisotropic. 
Basically then, one application for 
polarized light is to distinguish 
between Isotropic and Anisotropic 
areas. es, ies 
HE same factors that produce 
' | a change in the appearance of 


produce a variety of colors and 


ai i Sy M i i . . . 
Lighting System of Metallographic Microscope upon a rotation of the stage will 


undergo a change in color. Because 
of the presence of color associated 
with the use of sensitive tint il- 
lumination the determination of 
whether an area is Isotropic or 
Anisotropic is much easier. 
+ + + 

HOSE areas which produce a 

change in elipticity as indi- 
cated by the coloring are again the 
Anisotropic areas which indicates 
that the same areas which produce 
depolarization when viewed by 
plane polarized light produce 
further retardations and colors 
other than purple when viewed by 
sensitive tint illumination. In sub- 
sequent discussions therefore, we 
can consider those areas wherein 
the basic purple color persists, on 
a rotations of the stage, as the 
Isotropic area, while those areas 
with colors other than purple, or 
which change color on a rotation 
of the stage, can be considered as 
Anisotropic areas. 


++ + 
N this, we have a basic study of 
areas of the microstructure 


which remain purple on a rotation 
of the specimen as compared with 
those of the blue or yellow color 
which change. In subsequent dis- 
cussions, it shall be shown that 
this feature can be employed to 
establish characteristics about a 
structure which heretofore were 
not obtainable and that evaluations 
of cold worked areas and the 
quality of patenting can be ob- 
tained by its use. 
++ + 

EFERENCE has been made to 

the possible use of polarized 
light as a means of studying iron 
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PHOTOMICROGRAPHS EMPLOYING PLAIN POLARIZED LIGHT 
AND SENSITIVE TINT ILLUMINATION IN THE ANALYSES 
OF MICROSTRUCTURES IN STEEL. 














PRB 
F igure No. 3 Figure No. 4 
Sensitive Tint Polarized Light 
Illumination 200 X 
200 X 
| oo | 
Figure No. 10B 
Sensitive Tint 
Illumination 
200 X 
— 
Figure No. 11B Figure No. 13 
Sensitive Tint Sensitive Tint 
Illumination Illumination 
1000 X 1000 X 
The above photomicrographs were all taken on 
Kodachrome film and are reproduced in the 
same colors observed on visual examination. 
Ce a 


All enlarged 2 X 

















crystals (6). No attempt is made 
at this time to discuss this feature. 
In passing, however, I wish to call 
attention to the fact that all of the 
properties of the specimens 
brought out in this paper are by 
virtue of the use of an etchant. In 
every case where the unetched 
specimen was examined the whole 
surface, except for non-metallic 
inclusions, was Isotropic, that is, 
it appeared dark under polarized 
light and remained dark on rotat- 
ing the specimen and appeared 
purple under sensitive tint illum- 
ination and remained purple on 
rotating the specimen. Etching 
was required to bring out the 
Anisotropy of certain areas. This 
is in line with what we would ex- 
pect because a perfectly smooth 
surface would have the same re- 
flective properties when viewed 
from all angles, while etching 
would produce a variation in re- 
flective properties in line with 
the microstructure. Ag will be dis- 
cussed later, the etching technique 
is an important part of this study 
and must be considered if the best 
results are to be obtained. 


+ + + 
Photography 


HILE the ultimate value of 

this work will be developed 
by visual examination, because of 
the importance of rotating the 
specimens, for report purposes, it 
was necessary to employ photo- 
graphy. To do this, color photo- 
graphy using Kodachrome Film 
was employed. This applies both 
to sensitive tint illumination and 
plane polarized light, for, as will 
be shown later, the use of Koda- 
chrome Film was necessary to 
reproduce accurately on paper, the 
appearance of certain surfaces as 
viewed by polarized light, indicat- 
ing that even though the specimen 
apparently showed black and white 
under polarized light, there is 
enough color present to influence 
the photography and it was nec- 
essary to employ color films to 
record it. 

+ + + 


LL the_ photomicrographs 
shown herein, using plane 
polarized light and sensitive tint 
illumination, were taken on East- 


man’s Kodachrome Professional 
Daylight-type film. The size of the 
film used was 214” by 3144”. To 
establish a definite exposure time, 
each subject was first photo- 
graphed for a cycle of exposure 
times using Eastman’s Super- 
Speed Direct Positive Paper. As 
soon as the relationship, in ex- 
posure time, between the Super- 
Speed Direct Positive Paper and 
the Kodachrome Professional Day- 
light Film was established, no 
trouble was experienced in obtain- 
ing the proper exposure for the 
Kodachrome film. It was _ neces- 
sary, however, to establish the 
proper exposure for the Super- 
Speed Paper on each area photo- 
graphed. The primary light source 
consisted of a 10 Ampere Carbon 
ARC lamp. In order to obtain a 
true color rendition, in line with 
daylight at noon at Washington, 
D. C. it was found necessary to 
correct for color temperature. To 
do this, a Davis-Gibson liquid 
filter #18 was employed. This is 
not essential, but it does tend to 
produce a greater intensity of 
color and makes the color rendition 
more true. A comparison between 
photomicrographs with and with- 
out the Davis-Gibson filter was 
made on a number of specimens 
and its use is recommended. 
Greater color accuracy may be 
obtained by the use of other types 





Figure 2. McQuaid Ehn Grain Size Sample of 
Coarse Grain Steel Taken with Ordinary Light 
Using Metallographic Plate Magnifications 200 X 
Etched with 2% Nital. + + 





*Private Communication—R. P. Love- 
land, Photomicrography Dept., Research 
Laboratory, Eastman Kodak Company, 
Rochester, New York. 

*Figs. 3 and 4 will be found on color 
page. 


of solution* than the Davis- 
Gibson #18, but the complete field 
in this connection was .not ex- 
plored. The solutions used in this 
case were the same as_ those 
recommended by the Bureau of 
Standards Miscellaneous Publica- 
tion #114, Page 146, Chart#8. 
+ + + 

HAT the use of plane polarized 

light and sensitive tint illum- 
ination presents some interesting 
possibilities is shown by a com- 
parison of figures 2, 3 and 4.* 
Figure 2 is the structure of a 
sample of coarse grain steel which 
has been carburized according to 
the procedure for the McQuaid- 
Ehn Grain Size Test, developed in 
the conventional manner by etch- 
ing with 2% nital and _ photo- 
graphed under ordinary light. Note 
the well developed cementite net- 
work around the old austenitic 
grain boundaries, also, the areas 
of coarse pearlite. In figure 3, we 
have the same area photographed 
on Kodachrome film using sensi- 
tive tint illumination. Note the 
basic purple color of the cementite 
and areas of course pearlite, also, 
the blue and yellow colors. The 
purple colored areas represent the 
basic color or degree of elipticity 
produced by the 14 wave quartz 
plate. The other colors represent 
areas wherein further retardation 
than that produced by the 14 wave 
plate has taken place and the 
degree of elipticity of vibration 
has been altered. The purple areas 
are Isotropic in that no color 
change takes place on a rotation 
of the specimen, while a decided 
change takes place in the veri- 
colored areas indicating Aniso- 
tropy. In figure 4 is shown the 
same specimen after etching with 
10% ammonium persulphate solu- 
tion and photographed on Koda- 
chrome film using plane polarized 
light. Note how the cementite 
network appears dark and has al- 
most disappeared but that a new 
set of grain has been developed 
with black boundary markings, 
inside the old austenitic grain 
boundaries. 

++ + 

HIS smaller grain size is the 

actual or heat treated grain 
size often referred to as the pearl- 
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ite grain size or as_ pearlite 
patches. It is developed inside the 
old austenitic grain boundaries at 
the time the transformation from 
austenite to pearlite takes place. 
Because of a general darkening of 
specimens of high carbon steel 
upon etching, this pearlite grain 
size is not readily visible under 
ordinary light. Under plane polar- 
ized light a large amount of de- 
polarization has taken place which 
tends to make the grain material 
proper appear white, while there 
is apparently no depolarization 
taking place in the grain boundary 
material. To develop this grain 
size requires lighter etching than 
is commonly used for ordinary 


light. In figure 5 is shown the 


same area photographed in the 
conventional manner using ordin- 
ary light. It is obvious that this 
etch is too light for conventional 
use. Because of the sensitivity of 
the specimen, in etching to bring 
out this smaller grain size, there 
is no clear cut procedure which 
can be recommended. Light etches 
with nitric acid may be used but 
best results seemed to be obtained 
by a short dip in 10% ammonium 
persulphate. The degree of etch- 
ing depends to a large extent on 
the nature of the specimen sur- 
face. For best results in studying 
the pearlite grains, the degree of 
etching should be light enough to 
avoid any appreciable retardation 
of the plane polarized light and 
the surface, as examined, should 
be black and white. 


+ + + 





Figure 7A. Air Patented +5 Rod, Patented at 
Fast Speed. Taken with Ordinary Light Using 
Metallographic Plate. Magnification 200 X Etched 
with 2% Nital. + + + 





Figure 5. Same Sample as Figure 4. Taken 
with Ordinary Light Photographed on Metallo- 
graphic Plate. + + + 





Figure 6. Same as Figure 4. Taken with Polar- 
ized Light Photographed on Metallographic Plate. 

T is interesting to note at this 

time, that difficulty was en- 
countered in trying to develop this 
fine grain size using ordinary 
metallographic plates and it was 
necessary to use Kodachrome film 
to properly record them. The rea- 
son for this is not clear, but 
indications are that the detection 
of these finer grain boundary 
markings is associated with a 
color effect, which, while not being 
apparent seems to influence the 
recording of it on other than 
Kodachrome films. In figure 6 is 
shown the same area as _ photo- 
graphed in figure 4 taken on 
metallographic plates using plane 
polarized light. Note the differ- 
ence between this photomicrograph 
and that shown in figure 4. 

ee Me 

N the patenting of steel wire, 

one of the important features of 
the microstructure to study, is the 
actual or pearlitic grain size. 
Previously this was determined by 


a crude estimation of the general 
appearance of the structure. That 
this can be made comparatively 
simple is shown by an examination 
of figures 7, 8 and 9 (A and B). 
In each case the same specimen is 
photographed with plane polarized 
light and ordinary light. Note how 
the pearlite grain size is lost when 
viewed under ordinary light and 
how apparent it is under polarized 
light. Figure 7 represents the 
structure developed in an _ air 
patented +5 Rod which was 
patented at comparatively fast 
speed to produce a fine pearlitic 
grain size, while figure 8 repre- 
sents the structure developed in 
the same material patented at a 
much slower speed. Note the 
contrast in the size of the pearlitic 
grains. In figure 9 we have the 
structure of a double lead patented 
wire, note the greater degree of 
fineness developed in figure 9-B as 
compared with either 7-B or 8-B. 
That this is a definite application 
for plane polarized light is readily 
apparent from the _ photomicro- 
graphs shown. A comparison be- 
tween A and B in each case shows 
the benefit of using polarized 
light. There is every reason to 
believe that an extension of this 
study may develop some interest- 
ing data on the relation of pear- 
litic grain size to the behavior in 
cold working of steels patented in 
different ways. 


— e 





Figure 7B. Same as Figure 7A. Taken with 
polarized light using Kodachrome Film. Magni- 
fication 200 X. Enlargement 2X. Etched with 
10% Ammonium Persulphate. oe -s 
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Figure 8A. Same Sample as Shown in Figure 7. 
Patented at slow speed. Taken with ordinary 
light using Metallographic plate. Magnification 
200 X Etched with 2% Nital. - 














Figure 9A. Same as double lead patented wire 
taken with ordinary light using metallographic 
plate. Magnification 200X. Etched with 2% 
Nital. a + + + 














Figure 10A. Low Carbon #5 rod—taken with 
ordinary light using metallographic plate. Mag- 
nification 200 X. Etched with 5% Nital. 


S previously outlined, the basic 

value of sensitive tint illum- 
ination for the purpose of analyz- 
ing steel microstructures is to 
establish the presence of areas 
that are Isotropic as compared 
with areas that are Anisotropic. 
This is of course of primary value 
when viewed visually because, to 
positively differentiate between 
some of the colors, a rotation of 
the sample is necessary. With a 
little practice however, the areas 
which do not change on rotation 
can easily be detected. These are 
the areas which have the basic 
purple. If we take the same 
sample as portrayed in figure 3 
and photograph it after a 45 
degree rotation, we find that the 
purple areas along the grain 
boundaries remain purple, while 
the areas colored blue and yellow 
undergo a change. 


+ + + 


N analyzing the structures devel- 

oped under sensitive tint illum- 
ination we first examined a low 
carbon steel to determine what 
developed in ferrite. In figure 10A 
is shown a low carbon steel photo- 
graphed under ordinary light. In 
figure 10B* is shown a _photo- 
micrograph of the same sample 
shown in figure 10A photographed 
on Kodachrome film using sensi- 
tive tint illumination. Note that 
the whole surface, except for the 
darkened grain boundaries, is 
purple. This definitely indicates 
that ferrite is Isotropic and that 
when viewed under sensitive tint 
illumination it developes the basic 
purple color. Your attention is 
called to the small degree of color- 
ing which seems to be present at 
the grain boundaries, indicating 
that a small amount of retard- 
ation is taking place. Going 
further, a sample of .85 Carbon 
steel that had been partially 
spheroidized was next examined. A 
photomicrograph of the results 
are shown in figures 11A and B.* 
Figure 11A was taken under 
ordinary light while figure 11B 
was taken on Kodachrome Film 
using sensitive tint illumination. 





*See Color Page 





Figure 8B. Same sample as shown in Figure 8A. 
Taken with Polarized Light Using Kodachrome 
Film. Magnification 200 X. Enlargement 2 X. 
Etched with 10% Ammonium Persulphate. + 





Figure 9B. Same as 9A. Taken with Polarized 
Light Using Kodachrome Film. Magnification 
200X. Enlargement 2 X. = 


N examination of figure 11B 

will show that the cementite 
proper is Isotropic and appears the 
same as the ferrite in figure 10B 
but that the constituent boundar- 
ies produce a further retardation 
and develop colors other than 
purple. This is similar to the 
coloring associated with the grain 
boundary material in figure 10B 
but a little more apparent. You 
will note that as the particle size 
diminishes the influence of the 
constituent boundary material in- 
creases until a point is reached 
where the constituent boundary 
influence is sufficient to obscure 
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the basic purple color of the small 
cementite particle and it appears 
Anisotropic. Those areas which 
are poorly spheroidized have pro- 
duced further retardations and 
are definitely colored. The fact 
that the larger particles of cemen- 
tite are purple but the constituent 
boundaries are colored, indicates 
that the influencing factor in 
effecting the Isotropy of mixtures 
of Ferrite and Cementite is not 
the two constituents themselves, 
but the grain or constituent 
boundaries that surround them. 
Carrying this further, it accounts 
for the: influence that the degree 
of fineness of pearlite has on the 
Isotropy or Anisotropy of differ- 
ent areas for, as the particle size 
decreases, it naturally follows that 
the amount of constituent bound- 
ary material will increase and 
with this increase will go an in- 
crease in the amount of surface 
area which is producing a further 
retardation than that already 
established by the 14 wave plate. 
In view of this the reason for the 
coloring of the specimen shown 
in figure 3 is readily apparent. 


+ + + 


ROM this study of the spher- 

oidized structure it becomes 
apparent that an extension of it 
might develop a means of evalu- 
ating the degree of spheroidizing 
in a sample, for if a sample is 
completely spheroidized the par- 
ticle size should be large enough 
to show the basic color of purple, 
while areas that develop colors 
other than purple show the 
presence of a lower degree of 
spheroidization. To obtain an ac- 
curate coloring effect it is neces- 
sary that the degree of relief 
polishing present on the specimen 
surface be kept to a minimum. 


+ + + 


STUDY of pearlitic areas 

employing high magnification 
was made to establish the fact 
that the Isotropic areas are those 
which have a coarser pearlite and 
that as the degree of fineness of 
the pearlite increases the amount 
of boundary material increased to 
the point where the entire pearlite 
grain is converted from an Iso- 





Figure 11A. Partially spheroidized high carbon 
wire—taken with ordinary light using metallo- 
graphic plate. Magnification — 1000 X. Etched 
with 2% Nital. - 














Figure 12. Air patented structure showing area 
of coarse pearlite—taken with ordinary light us- 
ing metallographic plate. Magnification 1000 X. 
Etched with 2% Nital. + « — 














Figure 14. Sample of air patented +5 Rod. 
Taken with Sensitive tint illumination using 
Kodachrome Film. Magnification 100 X. Etched 
with 2% Nital. Enlargement 2 X. + 


tropic area consistent with the 
two constituents, cementite and 
pearlite, to an Anisotropic area by 
an increase in the third element, 
grain boundary material. In figure 
12, is shown a structure developed 
in an air patented high carbon 
wire taken at 1000 X employing 
ordinary light. Note, that we have 
areas of coarse and fine pearlite 
present at this magnification. In 
figure 13* is shown the same area 
taken on Kodachrome film using 
sensitive tint illumination. You 
will note that the finer pearlitic 
areas are vericolored, while those 
areas which were resolved at 
1000 X in figure 12 are purple. 
Upon rotating the stage these 
purple areas did not change color. 
In figure 14 we have the same 
specimen photographed at 100 X. 
Here again, the purple colors are 
those areas which were resolved 
at 1000 X into coarse pearlite. 
While a better check is obtained 
at higher magnification, speci- 
mens such as this one can be suc- 
cessfully examined at 100 X and 
an analysis as good as that ob- 
tained at 1000 X can be obtained 
by rotating the stage to establish 
the areas that are resolved into 
coarse pearlite at 1000 X. Inci- 
dentally, for successful patenting, 
the amount and size of these 
purple areas should be small. In 
our use of sensitive tint illumin- 
ation we have found it helpful for 
this purpose. Your attention is 
called to the definite estimation of 
grain size associated with figure 
14. The fact that adjoining pear- 
litic grains assume different color, 
make this possible. 


+ + + 


OING further into the study 

of patented structures the 
possible presence of martensite 
and its detection was next con- 
sidered. In figure 15 is shown a 
patented structure in which was 
found an area of martensite. This 
photomicrograph was taken using 
ordinary light. In figure 16 is 
shown the same area taken on 
Kodachrome film using sensitive 
tint illumination. That the mar- 
tensite in patented structures is 





*See Color Page 
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Isotropic and appear purple was 
definitely established. 


+ + + 


O establish this fact is impor- 

tant because in the evaluation 
of cold-drawn high carbon struc- 
tures, martensite, because of its 
hardness, definitely resists deform- 
ation and produces a brittle wire. 
It is interesting to note that inas- 
much as the same holds true of 
coarse pearlitic areas, except to a 
lesser degree, the presence of 
purple areas in a cold drawn 
structure can be employed to indi- 
cate areas that have offered re- 
sistance to cold work and lowered 
the quality of the wire. Very often 
we encounter areas which are 
difficult to resolve even at high 
magnification and a degree of 
uncertainty may exist as_ to 
whether these areas contain mar- 
tensite or are areas of fine pearlite. 
Sensitive tint illumination can be 
employed to definitely establish 
the true structure. 

+ + + 

OSTER and Wilson (2), also, 

Ahmad & Van Schwarz (5) 
have suggested the use of polar- 
ized light in studying preferred 
orientation in cold worked steel. 
While this may have an applica- 
tion in cold heading or where the 
amount of reduction is extremely 
light, it does not seem to apply to 
the heavily worked steel wire. In 
figure 17 is shown the structure 
developed in a cold worked low 
carbon wire. In figure 18 is shown 
the same area employing sensitive 
tint illumination and photographed 





Figure 17. Low carbon cold drawn wire taken 
with ordinary light using metallographic plate. 
Magnification 200 X. Etched with 2% Nital. + 





Figure 15. Air patented rod showing areas of 
martensite — taken with ordinary light using 
metallographic plate. Magnification 200 X. Etched 
with 2% Nital. * > + 





Figure 16. Same as Figure 15. Taken with 
Sensitive tint illumination using Kodachrome 
Film. Magnification 200 X. Enlargement 2 X. 


in Kodachrome film. Indications 
are that the basic purple color has 
persisted after cold working and 
that the metallic surface has re- 
mained Isotropic. Your attention 
is called to the fact that the 
pearlitic areas which appeared 
dark in figure 17 are Anisotropic 
when viewed under sensitive tint 
illumination, as indicated by the 
colors other than purple that have 
developed. Upon rotating the 
specimen the ferrite areas did not 


change color. 
+ + + 


N figure 19A and B, is shown a 
sample of high carbon wire 
which was very brittle after 
drawing. Figure 19A was taken 
with ordinary light, while figure 
19B was taken with sensitive tint 


illumination. The large areas 
which have not received the full 
amount of cold work are purple 
while the more heavily worked 
areas around them are vericolored. 
In figure 20 we have the same 
specimen as shown in figure 19 A 
and B, taken at 1000X _ using 
sensitive tint illumination, while 
in figure 21 we have the same 
area photographed under ordin- 
ary light. The purple portion of 
figure 20 developed into coarse 
pearlite in figure 21. 


+ + + 


Summary 


Plane polarized light and _ sensitive 
tint illumination can be _ successfully 
employed in conjunction with ordinary 
light as further aids in the analysis of 
steel microstructures. 

While of some benefit in connection 
with studies of low carbon structures, 
the principle advantage seems to be in 
the examination of high carbon struc- 
tures. 


Plane polarized light provided a 
means of determining the actual or 
pearlitic grain size not available with 
ordinary light. The reason for this lies 
in the fact that the grain material 
proper produces a depolarization, while 
the boundary material does not and 
appears dark. 

That this boundary material although 
appearing dark is, in reality associated 
with color is demonstrated by the 
trouble experienced in trying to record 
it on ordinary photographic plates. 
Color photography was required to 
properly reproduce on paper what was 
observed visually. 

Because of the accuracy with which 
sensitive tint illumination detects areas 
of weak depolarization the determin- 
ation of Isotropic and Anisotropic areas 
is simple with this type of illumination. 





Figure 18. Same as Figure 17. Taken with Sensi- 
tive tint illumination using Kodachrome film. 
Magnification 200 X. Enlargement 2 X. — 
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Figure 19A. High carbon hard drawn wire drawn 
from poorly patented rod—taken with ordinary 
light using metallographic film. Magnification 
200 X. Etched with 2% Nital. + +. 





Figure 20. High Carbon Wire Showing Area of 
Coarse Pearlite—Taken with Sensitive Tint I- 
lumination Using Kodachrome Film. Magnifica- 
tion 1000 X. Etched with 2% Nital. Enlargement 
2X. + + + + 


This same influence tends to produce 
a wide variety of colors in adjacent 
pearlitic grains and provides a better 
estimation of pearlitic grain size than 
obtained when ordinary light is em- 
ployed. 

Cementite, ferrite and some forms of 
Martensite are Isotropic and reflect the 
basic purple color. 

Grain and constitutent boundary 
material produce further retardation 
when viewed under sensitive tint illum- 
ination and are the influencing factor 
in producing Anisotropy in pearlitic 
areas. 


Areas of coarse nearlite which con- 
tain a small amount of constituent 
boundary material appear Isotropic. As 
the degree of fineness of the pearlite 
increase the amount of constituent 
boundary material increases and the 
pearlitic grain becomes Anisotropic. 


This influence of the constituent 
boundary material in controlling the 
Isotropy or Anisotropy of certain areas 
can be used as an indication of the 
degree of spheroidization in spheroid- 
ized samples. 


Because of the fact that large 
particles of cementite and ferrite, either 
separately or combined to form coarse 
pearlite, remain Isotropic after cold 
working, sensitive tint illumination can 
be employed as an aid both in the 
evaluation of patented structures and 
determining the quality of cold drawn 
high carbon wire. 


It is hoped that this work will serve 


to stimulate interest in this subject and 


encourage others, working in the same 
field, to explore the possible applica- 
tions of these two types of illumination 
now available to the Metallographist. 


+ + + 
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Galvanizing Characteristics of Different 
Types of Steel 


PART Ill 
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Effect of Composition of Steel in 
the Galvanizing of Wire 
OT-DIP galvanized wire can 
ordinarily be classified accord- 

ing to one of two types in so far 

as the wiping of the wire is con- 
cerned. Wire may be wiped tightly 

with asbestos which produces a 

thin, fairly uniform coating on 

the wire, or it may be “charcoal- 
wiped” in which case the resultant 
coating is much heavier and 
brighter but not as smooth. In the 
case of the tight-wiped wire the 
coatings are essentially iron-zinc 
alloys, whereas in the case of the 
charcoal-wiped wire a_ pure-zinc 
layer is usually found on the out- 
side which produces a bright coat- 
ing. Tight-wiped wires may be 
brightened by water-quenching 
the wire just as it emerges from 
the wipe stand. This operation 
freezes or ‘sets’ a superficially thin 
pure-zinc layer on the outside, 
which if it had not been water- 
quenched would have become com- 
pletely alloyed with iron in a few 
seconds time during its travel to 
the reels. The marked contrast in 
appearance between water-quench- 
ed and air-cooled wire is very ap- 
parent. While water quenching 
produces a brighter coating which 
is much more acceptable to the 
trade, it has the disadvantage of 
increasing brittleness slightly so 
that cracking is more pronounced 
when it does occur. 
++ + 

N order to determine the effect 

of composition of the wire upon 
its galvanizing characteristics, six 
steels were selected, rolled into 
rods and drawn into wire. These 
steels were among those used in 
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Effect of Composition on the 
Galvanizing of Wire; Effect of 
Composition on the Galvan- 
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the galvanizing tests discussed ~ 


previously in this investigation. 
+ + + 
ABLE XLV, shows the analysis 
,! of the heats of steel used in 
this series of tests. 
+ + + 
ABLE XLVI summarizes mis- 
cellaneous operating data. 
+ + + 
HREE coils from each heat 
were run_ simultaneously 


through the spelter along with 
three coils from another heat mak- 
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ing a total of six wires being gal- 
vanized at one time. Air and 
water quenching for each set was 
readily accomplished by turning 
on or off the water at the quench- 
ing jigs. Four different speeds 
were employed as indicated in 
Table XLVI. 
+ + + 
HE results of strip and wrap- 
around tests are summarized 
in Tables XLVII to XLIX inclu- 
sive. 
+ + + 
‘ig is quite apparent that in- 
creased silicon content aids 
very materially in improving the 
adherence of the coating. In 
practically all cases the ‘high’ sil- 
icon wire samples gave perfect 
wrap-around tests. 
+ + + 
EAT 1029 X was slightly bet- 
ter than Heat 1029, the differ- 
ence between them however was 
very slight and negligible. This 
would indicate that the effect of 
increased silicon content becomes 
less apparent after a certain min- 
imum value is exceeded. 
+ + + 
EAT 1083 was very slightly 
better than 1082 although 
here again the difference between 
the two heats was so slight as to 
be of no importance. This would 
indicate that the phosphorus con- 
tent had little effect in the presence 
of high silicon. 
+ + + 
EAT 2821 gave poor wrap- 
around tests but was better 
in this respect than Heat 2820. 
This would tend to show that the 
presence of phosphorus in the 
absence of silicon had a slight ben- 
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eficial effect in improving the ad- 
herence of the coating. The effect 
however was slight and this type 
of low silicon steeel could not be 
considered as being satisfactory 
for galvanized fence. 
+ + + 
Y the use of steel containing 
over 0.15 per cent silicon the 
coating becomes adherent and can 
be water quenched without ill 
effects. This procedure very ef- 
fectively brightens the coating 
which is desirable to the trade. 
++ + 
IGURES 194, 195, 196, 197, 198 
and 199 show the appearance 
of wrap-around tests on various 
coils of the water-quenched wire 
picked at random for the lot. 
+ + + 
IGURES 194 and 195 show 
Heats 2820 and 2821 respect- 
ively. Note the flaking which 
occurs especially at the slower 
speeds. Heat 2820 was especially 
bad. 
++ + 


IGURES 196 and 197 show 
Heats 1082 and 1083 respect- 
ively. The coatings had perfect ad- 
herence except in an isolated case 
or two at the slowest speed. 
+ + + 
IGURES 198 and 199 show 
Heats 1029 and 1029 X respect- 
ively. All the samples showed very 
good wrap-around tests. 
+ + + 
HE photographs failed to do 
justice to the high  slicion 
samples since the differences as 
actually observed were much more 
pronounced than is evident from 
the pictures. 
+ + + 
HE difference in appearance 
between the air-cooled and 
water-quenched wire was very 
pronounced, the latter being con- 
siderably brighter than the air- 
cooled wire. 
+ + + 
ATER quenching has a tend- 
ency to increase the brittle- 
ness of the coating and for a steel 
which already produces a poorly 
adherent coat, the water quench 
increases the cracking and subse- 
quent flaking. On the other hand, 
water quenching does not ad- 
versely affect the adherence of 
coatings on ‘high’ silicon steel 











Table XLV 
Heat No. Sample No. Cc P Ss Mn Cu Si 
1029 P-1 10 .099 .035 39 -292 218 
1029 X P-2 10 .099 .035 39 -292 500 
2820 B-1 10 .014 .028 AT 370 -008 
2821 B-2 10 .050 .028 09 .387 .005 
1082 B-4 10 .077 027 44 .302 292 
1083 B-5 10 .010 .020 43 216 -270 








Table XLVI 





Galvanizing data: 
1. Temperature of lead pans: Ist 885° to 975° F, 2nd 1275° to 1305° F. 
2. Length of immersions in lead pans: Ist 14’ 16”, 2nd 15’ 


3. Pickling acid strength 
HCl 


% acid 17.2% % by volume of 
Acid % iron 8.2% 18° Be’ acid. 


Acid temperature 136° F. 


. Length of immersion in acid tanks 25’ 6”. 


. Length of immersion in wash tanks 30”. 


zs a no »- 


. Type and strength of flux: #20 flux, 20” immersion, temperature 190° F, 
strength 4° to 5° Be’. 


8. Spelter pan data: 
(a) Temperature: 860° - 863° F. 
(b) Length of immersion 17’ 6”. 
(c) Brand of spelter: Granby Select. 
(d) When pan was last drossed: 8 days before tests were run. 
(e) Additions to spelter: None 
(f) Spelter sample: None taken 


9. Wipe stand data: 
(a) Type of asbestos used: Soft Twisted Asbestos Wicking made by Ray- 
bestos-Manhattan, Inc., North Charleston, S. C. 


10. Speeds used: 11 RPM 1334 RPM 18-1/6RPM 2734 RPM on 
large 
75.1'/min. 94.0’/min. 124.0’/min. 189.3’/min. reels 


11. Wire samples were air cooled and water quenched on each heat and speed. 





12. Two heats were run through the mill at a time. With three coils of each 
heat running simultaneously. The wipes were made new at the start of 
































each test. 
Table XLVII 
Strip and Wrap-around Tests 
Steel B-1, Series H: Cc P ie SNR S.-i. 
(Heat 2820) 10 .014 .028 47 .370 .008 
Air Cooled are Water Quenched 
Wrap-around Wrap-around 
Sample Wire Speed 0Oz./sq. ft. Test Oz./sq. ft. ’ Test 
B-1 75.1’/min. .998* Fine cracks and .394 Fine cracks and 
flakes large flakes 
B-1 94.0’/min., 335 Fine cracks and 323 Fine cracks and 
flakes large flakes. 
B-1 124.0’/min. .298 Fine cracks and 294 Fine cracks, 


a few flakes. flakes on heavy 


side. 


Fine cracks, 
flakes on heavy 
side. 


B-1 189.3’/min 246 Fine cracks. 238 


*Average value of the three coils. 
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Steel B-2, Series H: 


B-2 124.0’/min. 


B-2 189.3’/min. 


Table XLVII (Continued) 


Strip and Wrap Around Tests 


Cc i S 


over wire. 





(Heat 2821) 10 = .050 028 
Wrap-around 
Sample WireSpeed 0z./sq. ft. Test Oo 
B-2 75.0’/min. 468 Fine cracks all 
over wire. 
B-2 94.0’/min. 425 Fine cracks all 


376 Very fine cracks. 


327 No cracks. 


Mn Cu an 
39 .387 .005 


Wrap-around 


z./sq. ft. Test 

466 Fine cracks and 
flakes all over 
wire. 


.420 Fine cracks and 
flakes all over 
wire. 

.369 Fine cracks and 
flakes on heavy 
side. 


328 A few very fine 
cracks, a few 








75.1'/min. 
94.0’/min. 


124.0’'/min. 
189.3’/min. 


75.1'/min. 


94.9’/min. 
124.0'/min. 
189.3’/min. 


coatings. 





Speed of Wire 0Oz./sq. ft. 


455 


363 


292 
267 


Steel B-5, Series H: 
(Heat 1083) 


Speed of Wire a Oz./sq. ft. 


395 


353 
294 
254 


flakes. 
Table XLVIII 
Strip ana Wrap-areund Sale : : 
Steel B-4, Series H: Cc P ae s ‘3 ; Mn eS 
(Heat 1082) 10 077 027 44 302 292 
Air Cooled _ Water Quenched _ ry 


Wrap-around Test Oz./sq. ft. Wrap-around Test — 


Extremely fine cracks 439 

on heavy side. 

No cracks. .358 

No cracks. .288 

No cracks. -265 
C. P Ss 


.10 .010 020 


Air Cooled 


Wrap-around Test 0Oz./sq. 


No cracks 394 
No cracks 339 
No cracks. -294 
No cracks. 252 

sho 


At the slower speeds, the water-quenched wire 
tendency to crack; at higher speeds there was no apparent difference in the 


Medium to large 
cracks on heavy side. 


Small cracks on 
heavy side. 


No cracks. 
No cracks. 
Mn a. ae 
43 216 270 
Water Quenched | 
ft. Wrap-around Test 
Fine cracks on heavy 
side. 
No cracks. 
No cracks. 
No cracks. 


wed a slightly increased 
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Fig. 194. 


hence we can produce an adherent 
coat by selecting the proper grade 
of steel, and by water quench- 
ing, produce a bright shiny wire 
so desirable to the trade. 
++ + 

T is needless to say that the 

condition of the wipe is of 
extreme importance. Where a 
wipe “leaks”, allowing an excess- 
ively heavy coating to remain 
either over the entire surface uni- 
formly, or only on one side, crack- 
ing will occur regardless of the 
type of steel used. The cracking 
however will be minimized when 
‘nigh’ silicon steel is used, but it 
cannot overcome entirely the ill 
effect of careless or bad practice 
in the galvanizing operation itself. 

+ + + 


Effect of Composition on the 
Galvanizing of Hot-Rolled 
Rounds for Awning Rods 


N order to determine the effect 
of composition of the steel base 
on the galvanizing of hot-rolled 
rounds to be used for awning rods, 
three different heats of steel were 
selected for the tests including our 
high-sulphur steel. 
+ + + 
HE latter steel was included 
because it was thought by 
some the high-sulphur grades of 
steel had more adherent coatings 
than other grades. Subsequent ex- 
periments proved that this idea 
was not true. Awning rods, inci- 
dentally, require good coating 
adherence since they are subjected 
to subsequent bending operations. 
+ + + 
HE complete chemical analyses 
for all three heats are shown 
in Table L. 





left to right: 75.1, 94.0, 124.0, 189.3’/min. 





Heat 2820, coil #1, water-quenched. 




















From Fig. 195. Heat 2821, 
+ left to right: 75.1, 94.0, 124.0, 189.3’/min. 


coil #1, water-quenched. From 
+ 
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5OOO !bs. from each of Heats Table XLIX 
1163 and 3777 were | = i : —— 

St d Wrap- d Test 
rolled into 12” rounds from 114” |- ee 


: . Steel P-1, Series G: Cc P Ss Mn Cu Si 
billets. 1000 Ibs. from Heat 2114, (Heat 1029) Se ee Se" ee ee eee. 
in stock, was also taken for com- Siete! 6 achat EBA: ic, 70% 
parison. The rounds were galvan- |  —=—s—C#AN'-« Cooled a ee eR hace 
ized 835° F. using maximum air | Speed of Wire Oz./sq.ft. Wrap-around Test z./sq.ft. _Wrap-around Test 
pressure on the wipe. Since the emia i kes oe ee wy I ON gS SRN a ree 





L 














i : 75.1’/min. .406 No cracks. 405 Cracked slightly in 

rounds were galvanized in batches spots. 
of five, two sets of samples of five 94.0’/min. 365 No cracks. 352 Extremely light 
(one batch) were obtained from cracks on heavy side. 
each heat, making six sets in all. 124.0’/min. .246 No cracks. 294 No cracks. 
The total immersion time for each 189.3’/min. 257 No cracks. 263 No cracks. 
bar in each set was obtained. aT iid epee aA AERO RR TN IRE OE SEH g/L PARR i= AMG gee 

, “ ae Steel P-2, Series G: ae ees ee 

riage aap (Heat 1029 X) 10 .099 035 39 292 500 


Wide. cy a. 
. et. ebro win £283 Speed of Wire Oz./sq.ft. Wrap-around Test Oz./sq.ft. Wrap-around Test 
tests were obtained from the | —-— : $$$ . — Se 


front, middle and back end of each 75.1’/min. 458 A few fine cracks on -462 Fine cracks on heavy 
bar. The results of these tests are ROOry Gee. aide. 

shown in Tables LII and LIII. In 94.0’/min. 372 No cracks. .365 No cracks. 

Table LI is shown the immersion 124.0’/min. 298 No cracks. 287 No cracks. 

times for each of the bars in all of 189.3’/min. 268 No cracks 254 No cracks. 











the batches. 








+ + + 


HE Table LII shows 
the results obtained 
from the strip tests. 


th} 


? 
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+ + + 


HE results of the 
bend tests are shown 
in Table LIII. 


+ + + 


ATA tabulated in 
Table LII shows thé 


rari } ‘ sata _ Fig. 196. Heat 1082, coil #3, water-quenched. From Fig. 197. Heat 1083, coil #1, water-quenched. From 
var lation that exists be left to right: 75.1, 94.0, 124.0, 189.3’/min. ss + left to right: 75.1, 94.0, 124.0, 189.3’/min. a 
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tween the front, middle 
and back ends of the 
same bar, and also the 
variation that exists be- 
tween the various bars 
of the batch. The maxi- 
mum difference between’ 
the front end of the first 
bar of the batch and the 
back end of the last 
(5th) bar of the batch is 
shown in Table LIV. 


+ + + 











#. 











4 
We a 
— 
ad 
By 
PAH 
Doeatnad 
Be 
ry 
Rie 
ee 
i ss 
NB ate, 
sa 
aed 
Bice 
= 
eRe 
coo 








HE increase in the 





: . . Fi i : . hed. F Fig. 199. Heat 1029 X, coil #1, water- hed. From 
weight of coatings is Tet wel ns se ek th “< “i left to right: 75.1, 94.0, “124.0, is9.3’/min. 7 or 
tremendous and is a 
direct result of increased time in Table L er ge 
spelter. This is very undesirable Heat Type Steel c P s Mn Cu Si. 
since the heavier coatings are very a 2 mers RS 
much more brittle, however in the 2114 Low silicon 12 012 023 38 .208 012 
os ’ : i i 4 é ; .005 
case of the ‘silicon’ steel this great oo — ee a = ~ we oo a pe 
increase had no effect on the ad- - : : ; ; : : 











EE ALAR LEDER ALOE NN SS LLLLALLEL REALE DIP EL ESA LALERAES BEDE BRE 
January, 1941 31 















































Table LI 
Heat 2114 
Batch I Batch II 5 
am Bar \ Immersion Time Bar Immersion Time _ me 
1 43 sec. 1 49 sec. 
2 51 sec. 2 55 sec. 
3 55 sec. 3 61 sec. 
4 61 sec. 4 67 sec. 
5 67 sec. 5 74 sec 
Aas Heat 1163 = ee 
1 40 sec. 1 40 sec 
2 47 sec. 2 47 sec. 
3 53 sec. 3 53 sec 
4 59 sec. 4 64 sec. 
5 66 sec. 5 70 sec 
Heat 3777 ok eee lee Pe 
1 26 sec. 1 26 sec 
2 33 sec. 2 32 sec 
3 39 sec. 3 39 sec 
4 46 sec. 4 45 sec. 
5 52 sec. 5 51 sec 
; eee Table LIT oe eae 
Heat 2114 
ea. . SN Oe 5. SRO 
Location —_—s« Bar in Batch a re 
on bar 1 2 3 4 5 1 2 3 4 5 


Front .994 1.060 1.080 1.115 1.169 F. 
Middle .997 1.080 1.140 1.186 1.240 
Back 1.083 1.101 1.150 1.235 1.280 


972 1.010 1.190 1.110 1.190 
M. 1.120 1.095 1.150 1.210 1.320 
B. 1.134 1.200 1.207 1.238 1.400 














Avg. 1.025 1.080 1.123 1.179 1.229 A. 1.075 1.102 1.149 1.186 1.303 
cae a (ne <i ee | 
SVS e a. | eee 7 ee. >. TERE: 
Location —-_—sCBarin Batch —C“(i‘“(;CC*@@S arin Batch 
es Ee FG, CE Sa, See es Lal en ee 
Front 859 1.065 1.120 1.129 1.240 F. .894 1.090 1.180 1.213 1.235 
Middle .954 1.099 1.219 1.239 1.272 M. .955 1.130 1.280 1.300 1.305 


Back 1.090 1.141 1.282 1.345 1.280 


B. 1.000 1.220 1.330 1.350 1.375 





























Front 818 .913 


Avg. -968 1.102 1.207 1.238 1.264 A. .939 1.147 1.263 1.288 1.305 
Heat 3777 Mes 
_ Batch I ey Batch II | 
Location BarinBatch © Bar in Batch 
on bar 1 2 3 4 5 1 2 7 5 


965 1.110 1.148 
Middle .896 1.022 1.120 1.195 1.289 M. 
Back 1.010 1.118 1.190 1.218 1.318 





F. .844 .870 .965 .996 1.070 
992 1.135 1.078 1.199 1.290 
B. 1.081 1.140 1.191 1.250 1.345 








Avg. -908 1.018 1.092 1.174 1.252 A. 





972 1.048 1.078 1.148 1.235 








herence of the coating. The great 
increase in weight of coating for 
Heat 3777, the ‘high’ silicon heat, 
is due to the great relative differ- 
ence in time between the with- 


drawal of the first and last (5th) 
bar of the batch. The following 
table shows the relative difference 
in withdrawal times and the max- 
imum and average differences 


between the coatings on the first 
and last bar. The maximum differ- 
ence is calculated from the differ- 
ence between the weight of coating 
on the front end of the first bar 
and the back end of the last (5th) 
bar. The average difference is 
calculated from the difference be- 
tween the average coating weight 
of the first and the last bars. The 
results are tabulated in Table LV 
and show the relationship that 
exists in increase in coating 
weight with increased immersion 


time. 
+ + + 


ROM Table LV we note the im- 

‘portance of avoiding long im- 
mersion times since the weight of 
coating increases rapidly, roughens 
the surface considerably and de- 
creases the adherence of the coat- 
ing. 

+ + + 
ROM Table LIII we note the 


very great differences in coat- 
ing adherence as immersion time 
increases. Heat 3777 however had 
100% perfect adherence regard- 
less of immersion time, however 
this does not mean that one can 
be careless in this regard because 
excessively long immersion times 
will eventually produce a brittle 
coating even on the high silicon 
steel. Therefore it is recommended 
that not over four (4) bars be 
included per batch when awning 
rods are being galvanized and that 
the procedure is so timed as to 
remove the bars from the spelter 
as soon as possible. 

ee 

HE vast superiority of the sil- 

icon steel is shown in the tabu- 
lation of results from the bend 
tests as shown in Table LIII in 
which all of the bars regardless of 
location had 100% perfect bends. 

+ + + 

IGURE 200 shows the bend 

tests on the front, middle and 
back of the first, third, and fifth 
(last) bars of the batch from Heat 
1163. Note the increased flaking 
toward the back ends of the bars 
and also the progressive increase 
in flaking in the bars nearer the 
end of the batch. This heat, which 
was a high sulphur low silicon 
steel flaked the most and failed to 
give any satisfactory bars. 
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Fig. 200. Shows the bend tests on the front, middle and back of the first, Fig. 201. Shows similar bend tests on Heat 2114 samples and whi ; 
third and fifth (last) bars of the batch from Heat 1163. Note the in- steel flaked somewhat less than Heat 1163 it neventndiees flaked ‘bedi 
creased flaking toward the back ends of the bars and also the progressive enough as to be entirely unsatisfactory for awning rods; not even the first 
increase in flaking in the bars nearer the end of the batch. This heat, bar of the batch could be considered satisfactory. Approximately 2/3 
which was a high sulphur, low silicon grade flaked the most and failed actual size. + + + + + bi + 
to give any satisfactory bars. Appvoximately 2/3 actual size. + 


Fig. 202. Shows the bends from the front, middle and back of the first, Fig. 203. Shows the bends from the front, middle and back of the first 
third and fifth (last) bars from the ‘silicon’ steel, Heat 3777. All bends bars from Heat 3777, 2114 and 1163. Note that the samples from Heat 
were 100% perfect and indicates the suitability of this grade of steel for 3777 are perfect and that those from Heat 2114 flaked badly but were 
awning rods. Approximately 2/3 actual size. +o + + somewhat better than those from Heat 1163. Approximately 2/3 actual 

size. + + + i + 
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Fig. 204. Shows similar views of the same steel from samples taken from Fig. 205. Shows similar views (like Figs. 203 and 204) of the same steel 
the third bar of the batch. The same relationship is shown in these from samples taken from the fifth (last) bar of the batch. The same 
relationship is shown in these photographs, namely, that Heat 3777 is 


photographs, namely, that Heat 3777 is perfect and that the Heats 2114 
and 1163 are very unsatisfactory, with Heat 1163 showing the most perfect and that the Heats are very unsatisfactory, with Heat 1163 show- 
flaking. Approximately 2/3 actual size. + + + ing the most flaking. Approximately 2/3 actual size. + + 
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Batch I 


Bar 


of & NW Re 


Batch II 


Bar 


1 
2 
3 
4 


5 


Very slight flaking 
Very slight flaking 


Very badly flaked 
Very badly flaked 


Table LIII 
Heat 2114 


~ Location on Bar 
Middle 


Flaked 
Flaked 
Flaked 
Flaked 
Flaked badly 


Heat 2114 
Location on Bar 
Middle 
Badly flaked 
Badly flaked 
Badly flaked 


Very badly flaked 
Very badly flaked 


This set did not flake as badly as the 1163 set. 


Batch I 


Bar 
1 
2 
3 
4 


5 


Batch II 


Bar 


mewn 


5 


Flaked slightly 


Extremely badly 


Extremely badly 


Very slight flaking 


Very badly flaked 


Heat 1163 
Location on Bar 
Middle 


Badly flaked 
Badly flaked 


Extremely badly flaked 
Extremely badly flaked 


Extremely badly flaked 


Heat 1163 
Location on Bar 


Middle 


Badly flaked 
Badly flaked 
Badly flaked 
Very badly flaked 


Extremely badly flaked 


Back Were 
Bad flaking 


Bad flaking 
Flaked 

Very badly flaked 
Very bad flaking 


Back 
Badly flaked 
Very badly flaked 
Very badly flaked 
Very badly flaked 
Very badly flaked 


Back 
Very badly flaked 


Extremely badly flaked 
Extremely badly flaked 
Extremely badly flaked 


Extremely badly flaked 


Back 


Very badly flaked 
Badly flaked 

Very badly flaked 
Very badly flaked 


Extremely badly flaked 


This was by far the worst set, being much worse than the Heat 2114. 





Heat 3777 


Location on Bar 


Middle 


100% perfect 


100% perfect 
100% perfect 
100% perfect 


100% perfect 


Heat 3777 


Location on Bar 








100% perfect 
100% perfect 
100% perfect 
100% perfect 
100% perfect 


Back 


100% perfect 
100% perfect 
100% perfect 
100% perfect 
100% perfect 


100% perfect 
100% perfect 
100% perfect 
100% perfect 








IGURE 201 shows similar bend 

tests on Heat 2114 samples, 
and while this steel flaked some- 
what less in regard to flaking than 
Heat 1163, it nevertheless flaked 
badly enough as to be entirely un- 
satisfactory for awning rods; not 
even the first bar of the batch 
could be considered satisfactory. 


a. 


IGURE 202 shows the bends 

from the front, middle and 
back of the first, third and fifth 
(last) bars from the ‘silicon’ steel 
Heat 3777. All bends were 100% 
perfect and indicate the suitabil- 
ity of this grade of steel for awn- 
ing rods. 

+ + + 


IGURE 203 shows the bends 

from the front, middle and 
back of the first bars from Heat 
3777, 2114 and 1163. Note that 
the samples from Heat 3777 are 
perfect and that those from Heat 
2114 flaked badly but were some- 
what better than Heat 1163 
samples. 

+ + + 


IGURES 204 and 205 are sim- 

ilar views of the same steels 
from samples taken from the third 
and fifth (last) bars of the batch. 
The same relationship is shown in 
these photographs, namely, that 
Heat 3777 is perfect and that Heat 
2114 and 1163 are very unsatis- 
factory, with Heat 1163 showing 
the most flaking. 


+ + + 


IGURE 206 shows 180° bends 

performed on the front, middle 
and back samples from the first, 
third and fifth (last) bars from 
Heat 3777. The bars were bent 
flat on themselves which is an 
extremely severe bend, yet, in no 
case did flaking occur. 


+ + + 


ie conclusion it may be stated 
that the results of the experi- 
ments indicated positively the 
necessity for the selection of the 
correct grade of steel for galvan- 
ized awning rods. 
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N regard to the galvanizing 

practice, it is recommended that 
maximum air pressure should be 
used on the wipes and particular 
attention should be paid to im- 
mersion times, that is, they 
should be reduced to a-‘minimum. 





Table LIV 
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Coating on Back 























Heat Batch End of First Bar. End of Fifth Bar % Increase 
2114 I .994 1.280 28.8 
2114 II 972 1.400 44.0 
1163 I .859 1.280 49.0 
1163 II .894 1.375 53.8 
3777 I .818 1.318 61.1 
3777 II .844 1.345 ~ 59.4 
Table LV 

% increase in time of Maximum increase Average increase 
Heat Batch last bar over first. in coating weight. in coating weight. 
2114 55.8 28.8% 19.9% 
2114 II 44.0% 21.2% 
1163 65.0 49.0% 30.6% 
1163 II 53.8% 39.0% 
3777 100.0 61.1% 37.9% 
3777 II 96.3 59.4% 27.1% 

















occur. Slightly reduced. 
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Fig. 206. Shows 180° bends performed on the front, middle and back samples from the first, third and fifth bars from 
Heat 3777. The bars were bent flat on themselves which is an extremely severe bend, yet, in no case did flaking 
7 + 
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Tungsten Carbide Dies 





| HAVE two parts to this talk, 
one in which I hope to be able 
to show you something new, some- 
ing which I believe to be of con- 
siderable interest, and the second 
part is just a few remarks covering 
some of the observations that I 
have been able to make in wire 
mills east of the Rocky Mountains 
during the past ten years. 
+ + + 
HIS subject that they have 
given me is an exceedingly 
broad one, Tungsten Carbide Dies 
and Tools. It is not my intention 
to try to cover this subject; I do 
not believe there would be time to 
do that this week, but I do want 
to cover a certain portion of it 
and I will confine my remarks 
largely to some data which I think 
will be of special interest. 
+ + + 
CANNOT help but remember 
the rapid growth of tungsten 
carbide dies and their application 
in the wire industry. In 1931 we 
found a few tungsten carbide dies 
in almost all wire mills. These car- 
bide dies were just put in the block 
and they drew wire through them 
as best they could. We found very 
few mills that were equipped to 
handle the dies or equipped to ser- 
vice the dies, so that at the end of 
1931 there were relatively few wire 
mills that produced any great 
quantity of wire through carbide 
dies. From this it was very evi- 
dent that if the wire mills were 
going to get anywhere through the 
use of these dies, they would have 
to set up servicing rooms. This was 
done very rapidly, starting in 1931, 
so that portions of the die rooms 
were set aside and equipment was 
installed for servicing the dies. It 
was a very short step from the 
servicing of carbide dies to the ac- 
tual finishing of carbide dies in the 


By James R. Longwell, 


Chief Engineer, 
Carboloy Co., Inc., Detroit, Michigan 


An address presented before 
The Wire Association at Cleve- 
land, O., October, 1940. _ Il- 
lustrated by lantern slides (not 
shown here), * * * * 


wire mill, and it was found that 
this step would be highly desirable, 
in that the wire mill itself was bet- 
ter prepared to determine the 
shape of the die and the repair 
needs and also they were best fit- 
ted to determine what type of sur- 
face finish was required in the die 
itself. These die rooms were in- 
stalled and die makers were as- 
signed to the job of finishing and 
servicing carbide dies, and the 
result was that production through 
carbide dies increased by leaps 
and bounds. There were other 
changes required in the wire mill 
in order to make the application 
of these dies successful that went 
hand-in-hand with the die appli- 
cation. The die is not the only tool 
used in the mill but like any other 
tool application in a factory of any 
kind, it must be serviced and you 
must prepare yourself with ma- 
chine tools or with materials to 
make use of the dies. There are 
hardly any of the mills today that 
do not have occasion to produce 
some shaped wire. By that I mean 
shaped wire other than round. 
During these ten years there has 
been a steady growth in the in- 
stallation of dies for drawing 
shapes other than round. However 
we find ourselves today pretty 
nearly in the position we were in 
1931 and early 1932 regarding the 
application of round dies in wire 
mills. We believe experience has 
shown that we are not going to 
get very far until the mill which 
has to produce shaped wire is in 
a position to service the dies and 
finish dies as required. 


and Tools 


HAPED wire is made in wire 

mills in two ways, rolling and 
drawing through dies. These 
shapes that are rolled on small 
rolling machines are commonly 
produced in wire mills today. You 
will also find a number of instal- 
lations of turksheads for produc- 
ing certain types of shapes. The 
die is also used for producing 
shaped wire. The rolling is more 
adaptable to shapes, or is, you 
might say, required in producing 
shapes where you have an inside 
angle, especially the lock spring 
or lock ring type of wire, which is 
a square with one corner notched. 
It is a bad shape to try to draw 
through dies. You have had wire 
mills producing wire in which a 
very deep groove is required, used 
in the bed spring industry. This 
deep grooved wire is better pro- 
duced through rolling, so that the 
rolling either through a turkshead 
or a rolling mill is one way of 
producing a shaped wire. There 
are other shapes which can best 
be produced through a die. 

+ + + 

INCE the beginning of the con- 

flagration in Europe, there has 
been an increased demand in this 
country for oval wire used in 
South American countries for 
fencing. Some years ago there 
was the oval wire used in the 
manufacture of screen wire—dies 
of this general type. The more 
regular type of die, regular sec- 
tions, oval, hexagonal material, 
squares, bevelled corners, sharp 
corners, round corners—these are 
shapes which are normally pro- 
duced in wire mills. Our requests 
for and production of shaped dies 
has increased quite rapidly, and 
in talking with engineers in wire 
mills, we find that there has been 
an increased demand on the part 
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of the sales department of the 
mills to get the production depart- 
ment to allow them to sell shaped 
wire to customers who have been 
buying large amounts of round 
wire. The pressure from this 
source has been increasing on the 
superintendents of the wire mills, 
so that we believe that there has 
been an increased demand for 


shaped dies. 
+ + + 


AVING made quite a few of 

them in our particular plant 
for a number of years and feeling 
that the industry could only make 
the most use of shaped dies if they 
finish them and service them them- 
selves, we have made a very care- 
ful and thorough investigation of 
the manufacture of shaped dies 
with the idea of finding out 
whether it was complicated or 
simple. It turns out that it is 
simple; there is nothing compli- 
cated about it. In fact, some of the 
fundamental principles used in 
making round dies can be applied 
in making shaped dies, provided 
you have the means of producing 
laps and producing dies. A ma- 
chine is required for giving the 
motion necessary for lapping 
shaped dies. 

+ + + 


HIS shaped die manufacturing 

problem is not new. In a great 
many wire mills they have rigged 
up ingenious methods of making 
shaped dies. Some of these have 
been made from round dies; in 
fact, I found quite a few. In the 
production of some shapes, it has 
been found that it is not necessary 
to have a shaped entrance or ap- 
proach to the die, but only nec- 
essary to have a shaped land or 
bearing so that in presenting, as I 
will now, a few slides to illustrate 
a method for servicing and finish- 
ing shaped dies, we will not pre- 
sent anything new other than a 
few methods and some equipment 
used to carry out the manufacture 
of shaped dies. 


+ + + 


N this slide we show on the 
right hand side a shaper. The 
round hole die is no better than 
the lap from which it is produced. 


Likewise, the shaped die is no 
better than the lap from which it 
is produced, so that in order to 
make a die, it is first necessary 
to make a shaped lap. This can be 
done on an ordinary machine tool 
like a shaper, and has been done 
for years in the maintenance de- 
partment of wire mills where they 
have produced’ shaped wire 
through steel dies and have made 
their dies by driving a drift or 
punch into the steel. They first 
shaped the drift or punch, and 
from that made the die. Many 
round hole dies have been made 
in the same way in the past fifty 
years, so that making a shaped 
die in any wire mill is no partic- 


_ular problem. 


+ + + 


HE more complicated’ the 

shape, the more skillful must 
be the man who makes the lap, 
but the operation of a shaper 
is not hard to learn. It is also 
necessary to have a lathe handy to 
turn shanks on these shaped laps, 
but the lathe is a commonplace 
tool in every die room. The shaper 
shown is a small modern bench 
type shaper that has all the 
motions of any other shaper, on 
which is mounted a fixture, a 
dividing head or index head, a 
swivel plate on the base to allow 
you to get the correct direction of 
tool marks. Index plates are used 
to give you the shape required. 
Now if you want to get into detail, 
an index plate can be used to make 
any shape, but there are a good 
many of them where you turn up 
your shape on a lathe and finish 
on a shaper, and some, of course, 
you will have to finish with form 
tools, but the principle of making 
the lap is rather simple. 


2 


ie this view, in the center, is a 
lapping machine or sizing ma- 
chine. The one on the left is a 
machine for lapping approach or 
entrance angles in the die. Var- 
ious laps are shown here, and 
some lapping compounds, and 
over here is shown a reciprocating 
hand piece or electric reciprocator 
used for hand finishing. This 
gives you some idea of the laps 


that can be made on a combination 
of your die room lathes and shaper. 


+ + + 


HIS is a closeup of the shaper; 

it shows the fixture and the 
lap in place and the tool being 
used to shape that particular lap. 
Here is a view of this set-up 
which shows the index plate, the 
dividing head and a foot-stock. 
The foot-stock is not used in the 
manufacture or shaping of the ap- 
proach lap. The foot-stock is used 
in the shaping of the lap, that is 
used for lapping the bearing. This 
lap is tapered so that as you feed 
the lap through the die, you in- 
crease the size of the die. In mak- 
ing a die, you first must determine 
the shape you require. 


+ + + 


E illustrate here in the solid 

line a rough size shaped die 
in which the back relief, the bear- 
ing, approach angle and bell is 
formed, and we show here the 
shape of the finished die, showing 
a die with a seven thirty-five di- 
mension across the flats, finished 
up at .809. Having the size required 
to get the shape indicated by the 
dotted line. This shaped die has 
been commonly used in some of the 
mills and we have a back relief in 
the finished die, a back relief of a 
quarter of an inch. This angle is 
an eighth of an inch in height. 
It is six degrees, and then opening 
up so that the stock comes through 
precisely. 

+ + + 


N this slide we show some spec- 

ifications for rough dies which 
are available. This gives the shape 
to which the die has been cored. 
This happens to be one for a hex- 
agonal die, and various dimensions 
of the shape furnished are shown 
in the table which describes the 
various dies available in the rough 
shape. The first operation we will 
describe briefly. The operation is 
in sequence that of rough lapping 
of bearing in the machine shown 
here. The lap is shown in the 
chuck. The motion is vertical and 
as the lap cuts into the carbide it 
is fed down by this thumb screw. 
the next slide shows the lapping of 
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the approach angle. The rough die 
is centered here. The hexagonal 
shape may be seen here with the 
compound surrounding it. In this 
particular operation it is essential 
that you be able to control the 
development of the flats individ- 
ually. There are many shaped dies 
where the form requires bear- 
ing length for producing this. The 
die may have as many as four 
bearing lengths in it in order to 
produce satisfactory results, so 
that that can be accomplished on 
this machine as the lapping is done 
on each flat separately. Only one 
flat or side or portion of the die is 
lapped at a time. The lap is held 
back and goes to one side and the 
die is turned, and the length of 
time you allow the die to remain 
in one position determines the 
amount of stock required, so that 
if you want to make a hexagonal 
die, it is perfectly possible to ac- 
curately do that and hold the 
bearing and flat the same. 


+ + + 


HIS shows a hexagonal die and 
this electrical reciprocating 
hand device is simply for taking 


off the inner section of the various 
conical approaches, and also allows 
you to finish the lap of the die. 
The motion is short and relatively 
fast, and as you put more pressure 
on the lap, the speed slows down. 
+ + + 
HE next slide briefly shows the 
operation. One starts out here 
with this die shown in the rack, 
and the first operation is to take 
that sizing die and coarse lapping 
compound, and having lapped the 
straight portion, which can easily 
be figured from tables, so you 
don’t have to guess at it, you put 
in the 23 approach angle. In the 
third operation you put in your 
six degree or smoothing angle and 
put in the 23 lap and bring it to 
the correct shape. The fifth oper- 
ation is simply belting. In the 
sixth operation, you put in your 
back relief, and in the seventh you 
bring your die to within two 
thousandths of the size and take 
the hand machine and finish this 
out, and if you need a high polish, 
do that last. 
ie aE 
DON’T want to spend any more 
time on the manufacture of 


shaped dies. I simply wanted to 
present to you the fact that shaped 
dies can be made very simply in 
your own plant and that we be- 
lieve that in view of the situation 
today and the increased demand 
for shaped wire, that you will be 
very much interested in knowing 
that it is possible for you to finish, 
re-size and take care of your 
shaped dies with no particular 
difficulty. 
See Se 


(Editor's Note: Mr. Longwell’s ad- 
dress then turned to the subject of 
proper die room maintenance and 
control in-so-far as carbide dies are 
concerned. He pointed out that 
there has been a tendency on the 
part of some mills to slacken up on 
the rigid control formerly exercised 
when carbide dies were in the intro- 
ductory period. This, he emphasized, 
has caused in many cases a drastic 
reduction in the performance of car- 
bide dies. Following this, Mr. Long- 
well talked briefly on the importance 
of correct lubrication. Several case 
histories were given showing how 
mills having apparently comparable 
conditions in all phases except lubri- 
cation, were not obtaining compar- 
able die performance.) 
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Meeting, Monday, October 21, 1940 - 2:30 P. M. 


Chairman of Meeting 


F. A. WESTPHAL, Superintendent, Wire Mills, 


Sheffield Steel Corp., Kansas City, Mo. 


PAPER: "TUNGSTEN CARBIDE DIES AND TOOLS" 


By JAMES R. LONGWELL, Chief Engineer, 


Carboloy Co., Inc., Detroit, Michigan 





(Paper Published in January, 1941 issue of Wire and Wire Products - Page 37) 





Chairman Westphal: Gentlemen. This 
is our first technical session. It is a 
pleasure to see you all here. This after- 
noon we have three papers to discuss, 
and if it meets with your approval we 
will try to allocate one-third of the time 
to each. Starting at two-thirty, we will 
attempt to adjourn at five. If we pass 
from one paper to another before com- 
pleting the discussion on that paper and 
find that there is some time remaining 
after discussing the following papers, 
we will be very glad to re-open the un- 
completed discussion. When you ask a 
question, please give your name and the 
name of your company. At this time the 
first paper will be presented by one who 
needs no introduction to all of you, one 
who is widely known by us all, James 
R. Longwell, Chief Engineer of the 
Carboloy Co., Inc., of Detroit, Mich. The 
subject of his paper will be “Tungsten 
Carbide Dies and Tools”. Mr. Longwell. 

(Mr. Longwell then presented his 
paper). 

Chairman Westphal: Gentlemen, the 
essence of these papers is the discussion 
and the questions that follow them. If 
any of you have a problem, we are now 
open for its discussion. 

Mr. Clark: The manufacture of shaped 
dies, as everybody in the carbide in- 
dustry knows, has been a headache from 
the standpoint of the manufacturer. In 
the early days the manufacture of shaped 
dies was extremely difficult. Going back 
over a period of ten years, the first five 
years of shaped die production in this 
country I believe cost each manufacturer 
of shaped dies at least one hundred dol- 
lars per shaped die in excess of what he 
got for them, at least that much. A 
friend of mine in 1934 going back over 
five years, showed me that if he had 
given the customer a hundred dollar bill 
every time he asked for a shaped die, 
he would have been ahead of the game. 
Now nobody who bought a shaped die 
felt that that was a fact. However, a 
check of our books showed that to be 
so. From 1934 to 1937, the situation im- 
proved, but the first two years of that 
period we lost about fifty dollars on 
each shaped die. Now within the past 
four years, substantial progress has 
been made, but I do not believe that the 
shaped die business is even today a 
profitable part of the carbide die manu- 
facturer’s business. While Mr. Long- 
well was talking, I tried to find in my 
own mind an idea not inimical to his, 
but to the wire drawing industry as a 


whole, looking at it this way; the car- 
bide industry or the die industry in 
particular, as it affects the wire in- 
dustry, has enjoyed some _ progress. 
Now, with every type of job goes a 
headache job which tends to offset the 
profit made and something else. The 
shaped die business, as I pointed out, 
has been part of the industry which 
makes for losses. We are moving into 
a period of high production or we are in 
that period and the country needs shaped 
dies. Mr. Longwell’s solution, I think, 
is practical, and it is good that some of 
the burdens of the die manufacturer are 
now to be transferred to the die user. 
My observation of the average die room 
is that it is without sufficient skill to 
manufacture shaped dies. There are 
however probably in the country, some 
concerns who use enough shaped dies to 
warrant the installation of this machine. 
To encourage any more work, in my 
opinion, increases costs on their part and 
only tends to lighten the burden of the 
carbide die manufacturer. It is not my 
purpose or the purpose of my company 
to be altruistic. On the other hand, I do 
not think the other companies will be 
doing the industry the best type of 
service if, at this time, the burden of 
making shaped dies is put on the shoul- 
ders of the wire manufacturer or the 
manufacturer of shaped wire. It is not 
a simple job to make a shaped die, and 
an inexperienced maker of shaped dies 
will find that to make a first class 
hexagon die, not one as good as the 
die manufacturer would turn out, but 
one acceptable and adequate for his use, 
would probably consume between fifty 
and seventy-five hours of direct labor. 
Now a company which has that busi- 
ness can expect to cut that time ma- 
terially. I know of certain instances 
where fifty hours of labor time has 
been cut to twenty, but if you take the 
average wire mill around the country, 
I think you will find that you do not 
have an average of four die men to 
shift; one of these men, probably the 
best, would have to have his time 
diverted from the making of round dies 
to the making of shaped dies, and in- 
stead of aiding the industry, I think you 
would be creating many bottle necks 
rather than limiting the bottle necks 
where it is now in the hands of the die 
manufacturers. I will however agree 
with Mr. Longwell as to the number, 
probably twelve at most, but no more. 
The problem does not affect the industry 


as a whole. I think I can concur readily 
in what he says about the tendency to- 
ward poorer work in the die room. As 
a matter of fact, I was talking to Dr. 
Burley and Mr. Newman, of the Pitts- 
burgh Steel Company, at lunch time, 
and we were reviewing in general that 
subject, and they also agreed that there 
had been a slump from the high point 
of interest in dies in 1934. I believe 
that the die industry is in part at fault 
for that. Almost every man who sold 
dies became ex-officio a die specialist 
and everybody had a brand new idea as 
to how to make dies work. As soon as 
carbide dies became the practice in the 
mill rather than a novelty, much of the 
interest in them on the part of the 
management subsided. When die costs 
were reduced, say fifty percent, it was 
no longer much of their concern to save 
another twenty-five, and I think the 
fact that die costs have been brought 
down so low is the real trouble with the 
progress in the die room itself, there is 
no great desire on the part of the mill 
management to save another two or 
three cents. Like Mr. Longwell, I have 
preached for a long time that we should 
keep up the high standard of wire die 
manufacture, because unless we do, it 
will be reflected in other divisions of the 
industry. 


Chairman Westphal: Thank you, Mr. 
Clark. I notice one of the members who 
has not been here for some time, and 
I am wondering if he will give us a few 
words if he has some ideas on this 
tungsten carbide subject. Mr. Muckley 
ca Fuel & Iron Co., Pueblo, 
Colo. 


Mr. Muckley: We have, in one of the 
concerns Mr. Clark referred to, switched 
off from the standard method of making 
dies, but we have not so far experienced 
the trouble which either Mr. Longwell 
or Mr. Clark have mentioned in die 
rooms. Our die room, as far as I know, 
is just as efficient as it was five years 
ago. We have not changed the practice 
any nor permitted any change in the 
men. We have been drawing about nine 
thousand tons a month, from odd pieces 
to three inches, so that we will be glad 
to take the work so as to help the die 
makers all we can to maintain their 
reputation. Thank you. 

Chairman Westphal: All right. As I 
mentioned before, we want to have dis- 
cussion on all three papers, but before 
passing to the next one I would like to 
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give Mr. Longwell a chance to make a 
brief reply to Mr. Clark’s remarks. 
Mr. Longwell: I appreciate the re- 
marks of Mr. Clark on making shaped 
dies. I also recall that in 1930 we, in 
our die room making dies thought we 
were doing pretty well if a man got out 
ten dies in eight hours of the size of 
RE 40 or 60. We had our eyes opened 
in the wire mill die room, immediately 
when we put in dies in any quantity in 
a single wire mill, because they turned 
out thirty in ten hours, and from ten in 
eight hours to thirty in ten hours is quite 
a step, and that showed us a lot of things 
fast. I have always found that to be 
the case in the past three or four years; 
there have been three or four people in 
this country who have been making 
shaped dies, and what we got out in 
forty hours, they did in twenty-one. But 
when they did it in eight hours, then we 


began to think that we didn’t know much 
about making shaped dies. We are sell- 
ing a product. We give a man a job 
to produce a die, and all that die is for 
is to produce wire which you sell. So 
don’t let yourself be disturbed, if we 
are to be judged by what our customers 
have done when they started in to 
making their own dies with filing ma- 
chines. I am not disturbed on that 
score at all, but I do feel that if you are 
going to make shaped wire, you’d better 
make shaped dies and service them. 
Then that is just a small portion of your 
output, and possibly will not get a lot 
of consideration here, but I would like 
to hear somebody say something about 
the effect of lubrication in the produc- 
tion of a product. We will put it this 
way, the preparation of wire for draw- 
ing, lubrication during the drawing and 
a satisfactory die in producing a pro- 
duct which is. satisfactory to the 


customer. That is what we are trying 
to do satisfy the customer. I thank you. 
(Applause). 

+ + 


Chairman Westphal: Mr. Longwell, on 
behalf of the Wire Association, I con- 
gratulate you on your paper and say 
that we certainly appreciated your pre- 
sentation very much. While we are all 
here, if it meets with your approval, I 
would like to pass on to the next paper, 
and then, if there are any other prob- 
lems in dies, we will re-open the dis- 
cussion after the next paper. 

The second paper is by Mr. Joseph A. 
Doyle, Vice President of the W. S. Rock- 
well Company, of New York, whom we 
all know. In 1938 he received honorable 
mention for his paper of that year, en- 
titled, “Heating of Copper Wire Bars”. 
His paper at this meeting will be “Re- 
cent Developments in Heating Copper 


Wire Bars”. 


PAPER: "RECENT DEVELOPMENTS IN HEATING COPPER WIRE BARS" 


By JOSEPH A. DOYLE, Vice President, 


W. S. Rockwell Company, New York, New York 
(Paper Published in December, 1940 issue of Wire and Wiré Products - Page 751) 


(Mr. Doyle presented his paper.) 

Chairman Westphal: May I state, Mr. 
Doyle, that I would like to offer my 
feeble assistance in case a lot of Phi 
Beta Kappas come up here to discuss 
this paper. Are there any remarks on 
Mr. Doyle’s fine presentation? I imagine 
a number of ferrous people are getting 
their heads together there and wonder- 
ing. Do you have anything, Mr. Stout, 
to offer on this? 

Mr. Stout: I think Mr. Doyle might be 
considered something of a prophet. I 
think he has brought out into the open 
facts which have remained quite obscure, 
and maybe some day changes will be 
made along the lines he has suggested 
here today. 

Chairman Westphal: I would like to 
hear from the Vice President of the Sec- 
tion, Mr. Clark. 

Mr. E. W. Clark, of the General Elec- 
tric Company: I don’t know anything 
about the processes Mr. Doyle speaks of, 
but I am in favor of anything that can be 
done to give the wire user a more uni- 
form product to work with. 

Chairman Westphal: We have a few 
Phi Beta Kappas on our membership list. 
Mr. Rolle, may we hear from you? 

Mr. Sidney Rolle, of The Scomet En- 
gineering Company, New York City: 
Unfortunately I am not a Phi Beta man, 
but most of you fellows know what I 
think about Mr. Doyle. You will recall 
that we had quite a session in Detroit to 
which he referred a number of times, 
so I don’t know that I can add very much 
at this time. Mr. Doyle, being a crusad- 
er, naturally has to present the worst 
side of the picture. I approve of that 
to a certain degree, but being connected 
with a copper refinery for a great many 
years, I must again defend it and repeat 
what I said in Detroit, namely, that or- 
dinary copper wire bars are not as bad 
as Mr. Doyle would like to have us be- 
lieve. We will admit the bars are not as 
uniform as they can be, technically 
speaking, but ‘as a run-of-mine product, 
they are not as lacking in uniformity as 


probably a layman or, we will say, some 
of the ferrous fellows might think Mr. 
Doyle has made them out. I have had a 
great many years of experience in the 
copper industry and I would say that 
despite what Mr. Doyle has said many 
improvements have been made in produc- 
ing wire bars of high quality. Some of 
them have been along the lines Mr. 
Doyle has advocated, but we have done 
many other thing's, so that today, despite 
the fact that the refiners have not gone 
over to producing only oxygen-free cop- 
per, I cannot agree that the ordinary 
tough pitch electrolytic copper wirebars 
are consistently not uniform. True, they 
are off grade at times, but so is every 
other product. The refineries are aware 
of the short-comingss of the conventional 
process, but they do not agree that the 
ordinary tough pitch electrolytic copper 
bar, which perhaps may be considered 
the lowest grade of electrolytic copper, 
is a bad product. All of you know that 
I am a strong advocate of using the very 
best, still I cannot refrain from defend- 
ing the under-dog in this fight, namely, 
the lowly horizontally cast tough pitch 
copper wirebar. 


Chairman Westphal: Thank you, Mr. 
Rolle. Myr. Bassett, would you like to 
add something ? 


Mr. W. H. Bassett, Jr., Manager. 
Metallurgical Development, Anaconda 
Wire & Cable Co., Hastings-on-Hudson, 
N. Y.: I think there is a great deal to be 
said for Mr. Doyle’s viewpoint. As you 
know I have been associated with the 
copper and brass industry all my life. I 
have seen the day when the brass manu- 
facturer could not anneal a piece of brass 
without burning wood in the annealing 
furnace. I have seen the owners of 
brass mills go out into the country and 
say to a farmer “We want to buy your 
farm.” Then they would move him out 
bag and baggage and cut down his 
chestnut trees, taking the wood into their 
mills so that they could anneal brass. 
That day has gone. We are no longer 


cutting down the farmer’s forest to an- 
neal our brass for we have found that it 
can be annealed just as satisfactorily 
with electricity, gas or oil. We have 
some very remarkable annealing fur- 
naces in the non-ferrous metal mills 
throughout the country and, as Mr. 
Doyle has pointed out, real progress has 
been made in the art of annealing metal. 

Now in regard to Mr. Doyle’s remarks 
about poling copper, I want to defend 
this practice which he has referred to 
as antiquated. In the old days before 
we had electrolytic copper, we had to 
fire refine our metal in order to get out 
some of the impurities which still re- 
mained after the smelting operation. 
First the copper was oxidized (rabbled). 
During the operation the impurities 
were oxidized and we got rid of some 
of them in the slag. Then, before we 
could use the copper, we had to reduce 
the excess copper oxide and this was 
accomplished by poling. Now it so hap- 
pens that most copper bars are cast 
horizontally and they have a set surface 
that has to be supported. The gases 
that are absorbed in the copper during 
the poling operation actually support 
the surface of the metal. If it were not 
for the dissolved gases we would have 
shrink holes and cavities in the bars that 
would make them useless. As long as 
the user is willing to specify horizontal- 
ly cast wire bars, we are going to have 
to pole our copper. If some day they 
are willing to go entirely to endpoured 
(Vertically Cast) bars, and pay the 
premium for the endpouring operation, 
we will then be able to dispense with 
the poling operation. For the present, 
however, the majority of our wire bars, 
being horizontally cast, will have to be 
produced by the poling operation which 
Mr. Doyle has referred to as antiquated. 

In my capacity as a mill metallurgist, 
I have seen the figures for three-quar- 
ters of a billion pounds of copper go over 
my desk during a year representing ma- 
terial from every refinery in the United 
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States, and I have no hesitation in say- 
ing that the product was uniform. It 
has a conductivity which in no case was 
under 100%, and it gave good results. 
Probably 90% of the product which is 
being used today is still tough-pitch, elec- 
trolytic copper. There can be no major 
change in our metallurgical operations 
as long as we need the poling operation 
which makes the wire bar porous like a 
piece of bread or sponge cake and holds 
the set surface up to the proper level. 
When the porous bar is hot rolled, an 
actual coalescence of the copper takes 
place and we get rid of the pores and 
holes in the bar. Asa result of the heat 
and pressure during the hot rolling op- 
eration, the metal surfaces are welded to- 
gether and we obtain a solid, dense, fin- 
ished product. 

I think Mr. Dovyle’s idea about the 
future is correct. Some plants have de- 
termined experimentally that they can 
take the cathode copper and melt it 
down directly without the rabbling and 
poling operations. It is my opinion that 
the impurities are either sticking to the 
surface of the cathode, entrained in the 
cathode, have not been completely re- 
moved from the ore by the smelting and 
electrolytic process or are in the metal 
that is charged into the furnace. In 
other words, the refineries use poles 
that do not introduce metallic impuri- 
ties into the copper. If the cathode 
copper is of proper purity then after the 
oxidizing and reducing operations, you 
will certainly obtain a satisfactory cop- 
per wire bar as evidenced by the mil- 
lions of pounds which are being used 
every day. 

Mr. Doyle: The significant fact that 
OFHC and the comparable coalesced 
metal PDCP are marketed as superior 
products, at premium prices, is prima 
facie evidence of the fact that there is 
a demand for something better than the 
usual run-of-mine reverberatory prod- 
uct; and influence of the several heat- 
ing operations in production of copper 
products. Otherwise there would be no 
inducement for such unusual development 
in light of the headaches, risk and high 
cost involved. 

Additional evidence is afforded by 
statements of practical wire men record- 
ed in the minutes of the meeting at De- 
troit. Conditions responsible for de- 
velopment of the “shaving’’ process are 
not barren of suggestion for reasons 
stated in the paper by C. E. Weaver. The 
paper on “Hydrogen Embrittlement of 
Copper”, by Rhines and Anderson, at the 
current session of A. 1. M. E., provokes 
thought of the possible influence of 
water vapor from the poles; and the un- 
favorable effect of intermittent inflow 
of air and variable composition of gases 
of combustion in reverberatory practice. 

Neither of the metals mentioned have 
been referred to in the two papers under 
consideration. One, because it is pro- 
duced by a process that, significantly, 
avoids the melting and hot rolling op- 
erations. The other because of the ef- 
fort of the producer to maintain an un- 
usual high standard of uniformity in a 
thorough process of removing impurities 
that accompany the usual reverberatory 
practice just as naturally as the tail ac- 
companies the cat. The unusual quality 
of this product may be affected by im- 
proper practice in heating for rolling. 
Both metals may be adversely affected 
by improper methods of annealing by 
the fabricator. 


It is not contended that “poling’”— 
or equivalent—is unnecessary; but it is 
urged that it be done uniformly—if at 
all—and that it is unreasonable to as- 
sume that it is done uniformly for the 
reasons specifically stated. There is 
ample evidence to support the conten- 
tion that it is unnecessary, as a matter 
of fact, because of thé objectionable 
metallurgical factors referred to; and for 
the additional reason that it is not the 
cheavest method of accomplishing the 
result which is frequently offered as an 
excuse for it. 


The ancient ritual of thrusting the 
trunk of a tree, of variable composition, 
through an uncovered opening into molt- 
en copper to generate the gas necessary 
to remove impurities in the original 
metal, and the much greater volume of 
impurities introduced in the usual melt- 
ing process, has the earmarks of some- 
thing wrong, long out of date and strik- 
ingly inconsistent with modern ideas of 
uniformity, technical control and labora- 
tory supervision. 


Quality and uniformity are relative 
terms. Acceptable standards of uni- 
formity for fence wire may not be suit- 
able for the electrical manufacturer. We 
are here concerned with conditions that 
affect higher standards of uniformity 
necessary to meet requirements of the 
immediate future—not acceptable stand- 
ards of a by-gone day. 


Uniform copper does not necessarily 
mean uniform wire, any more than uni- 
form flour means uniform bread. Unless 
there is adequate control of the inter- 
mediate operations the quality of the 
base metal may be adversely affected. 
This is just what happens altogether 
too frequently through improper heat- 
ing in the production of copper prod- 
ucts, regardless of the quality and uni- 
formity of the base metal. The result 
is that the refiner is often blamed for 
irregularities established by the roller; 
and either or both for imperfections 
established in the annealing processes of 
the fabricator. Producers of base metal, 
whether it be uniformly good or uni- 
formly poor, should encourage better 
control in the heat treatment of their 
products as a matter of self interest and 
for the good of the industry in general. 


Criticism of the writer’s point of 
view (off the record) is confined mostly 
to the contention that it is unreasonable 
to assume that the several industries 
have been going in the wrong direction 
for so long a time with their heating 
processes; and that he is unnecessarily 
disturbing the accepted order of things. 
Well—so what? It used to be said that 
50,000 Frenchmen can’t be wrong; but 
it now appears as though 50,000,000 are 
in wrong because of mental inertia and 
reluctance to act on the obvious—until 
forced to. 


By the same token—(though it be the 
opinion of one against the gods and 
ancient traditions of the industry)—the 
refinery, the rolling mill and the fabri- 
cator will be forced to change their ideas 
of uniformity in heating practice in order 
to meet demands of the military force 
for the uniform products it imperatively 
needs—but never has had; and by the 
“blitzkrieg” of progress with better 
products impelled by the dictator of it 
all—Mr. Customer. It is bound to come 
eventually; why not now—when the need 
is so obvious? (Applause.) 
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COPPER AND 
COPPER ALLOY 


WIRE 
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(Paper Published in 


By J. P. ZUR, Engineer, 


Trauwood Engineering Co., Cleveland, O. 
October, 1940 issue of Wire and Wire Products - Page 582) 


PAPER: "ELECTRIC PATENTING, TEMPERING AND ANNEALING OF STEEL WIRE" 








Chairman Westphal: Gentlemen, are 
there any questions or any discussion? 

Mr. Lewis: I would like to ask Mr. 
Zur what relation there is, if any, be- 
tween the grain size of tempered wire, 
tempered by this method, and the in- 
herent grain size of the stock? 

Mr. Zur: Well now, if I get your ques- 
tion correctly, you imply that in heat- 
ing inherently coarse grained wire to a 
temperature up above its critical range 
—you would like to know exactly what 
coarsening effect electric direct resist- 
ance heating has on it? 

Mr. Lewis: Yes, sir. 

Mr. Zur: In resistance heating, the 
wire, of course, is going through the 
heating range in a continuously pro- 
gressive manner and at no time during 
the entire heating cycle does its tempera- 
ture become constant. It is increasing 
right up to the point where it enters the 
quench bath, and at this point the wire 
is at its maximum temperature. 

This makes it possible to quench the 
wire the instant it has attained the re- 
quired solution temperature, and it is 
also possible by this means to quench it 
much closer to its lowest solution tem- 
perature than is the case in conventional 
practices. There is no grain coarsening 
because of the short period of time at the 
maximum temperature, and it is possible 
to obtain a very fine grain. 

Chairman Westphal: Mr. Zur, those 
charts you showed, are they going to be 
in Wire and Wire Products? 

Mr. Zur: I do not think they are going 
to appear there. 

Mr. C. R. Johnson, Bethlehem Steel 
Company: I would like to ask Mr. Zur 
how he knows what the temperature of 
the wire is? 

Mr. Zur: That is a very good question. 
The temperature of the wire is con- 
trolled by means of controlling the volt- 
age applied across the two contacts. 
Now when setting up for a particular 
operation, we know beforehand exactly 
what temperature we are going to use 
in the treatment; and the voltage which 
is going to give us this temperature on 
a particular size, at a given speed, is 
determined by means of an _ optical 
pyrometer and then the voltage is taken 
as a criterion of the temperature. 

Mr. Johnson: Is your radiation suf- 
ficiently strong for an optical pyrometer 
to give you a reading? 

Mr. Zur: The optical pyrometer is used 
as a check; it is a check that is very 
satisfactory. The optical pyrometer is 
not used as a means of control, it is 
merely used to determine the voltage to 
be used on that particular wire. 

Mr. Johnson: What effect does a five 
point carbon have? 

Mr. Zur: Well, of course, the higher 
the carbon content, the higher the re- 
sistance of the wire, but a matter of 
five points of carbon would not ma- 
terially increase the resistance of the 
wire. 

Mr. Lewis: Is there any automatic 





control of the temperature or does the 
operator simply continue reading his 
pyrometer? 

Mr. Zur: No, the temperature control 
is fully automatic because the voltage 
applied across the two contacts is auto- 
matically controlled and maintained con- 
stant by means of a special electrical 
arrangement which operates in conjunc- 
tion with the power supply unit. This 
can be one of several types of equipment 
and automatically turns the voltage up 
or down, depending on what voltage 
fluctuations there are in the line or on 
the equipment. 


__ Mr. Lewis: The voltage control is not 
tied in with the pyrometer? 


Mr. Zur: No, it is an altogether sep- 
arate piece of equipment; the optical 
pyrometer is used only as a means of 
checking the temperature manually. 

Mr. George A. Bovier, General Cable 
Corporation: What effect does scale and 
other surface conditions have on wire 
treatment ? 

Mr. Zur: We have found this, that 
seale and other surface material which 
may appear on the wire, have very little, 
if any, effect on the contact between 
the molten lead and the wire as it is 
passed through the molten lead. In fact 
we have taken a No. 5 rod with the 
mill scale intact and run it through this 
equipment with very good results. No 
variations in temperature were detected 
where the scale had fallen off and where 
it was still on the wire, that is where 
there was a difference in surface con- 
dition along the section of the wire. 

Mr. Lewis: Do you attribute the im- 
provement in quality chiefly to the fact 
that the wire is quenched on a rising 
temperature, or to the fact that you 
make your second contact a metallic 
quench? 

Mr. Zur: Well, both of those factors 
have to do with that particular question. 
Resistance heating produces a very fine 
grain, and of course with a finer austeni- 
tic grain all of the reaction rates at the 
various temperature levels are acceler- 
ated; that is, wherever a transformation 
would take place, the transformation be- 
gins very much sooner than would be 
the case with a coarser grain. It is also 
necessary in hardening, to quench the 
wire very rapidly past the danger point, 
which is around a thousand degrees 
Fahrenheit, and then taper off in the 
quenching in oil to obtain the maximum 
benefit from the resistance heating. If 
we take wire and resistance heat it, and 
place it into an oil quench from a re- 
sistance heated cycle, our transforma- 
tion would not take place down the S 
curve as far as it does where we use 
the alloy quench; that is, there would be 
a tendency to enter the transformation 
zone before we got to that temperature. 

Mr. Lewis: It strikes me that that is 
very lucky for you, because you have to 
use that contact anyway; the thing you 
have got to use is the best thing you 
can use. 


Mr. Zur: That is correct, it gives us 
both of those conditions. 

A Member: What current do you use? 

Mr. Zur: This is single phase alternat- 
ing current, of low voltage. 

A Member: Doesn’t it upset the line, 
using single phase? 

Mr. Zur: That is a good question. In 
heating sixteen strands of wire simul- 
taneously in the continuous process, 
there may be a load of approximately a 
hundred and fifty KW on the line. This 
load is single phase. Now this can be 
made a balanced three phase load on 
the line by using a special single phase 
alternater, giving us the variable voltage 
required. This alternater is coupled to 
a three phase motor operating from the 
line, which makes the entire load a three 
phase balanced load on the line. There 
are other ways of doing it. Where a 
matter of 150K W single phase is nothing 
to worry about; we can use as a power 
supply unit, an induction radiator or 
saturable reactor. As far as frequency 
is concerned, either 25 or 60 cycle cur- 
rent will work equally well. It is a 
resistance load and that particular point 
does not enter into the matter, since the 
heating effect is the same. 

A Member: With varied voltage is it 
necessary to change the temperature? 

Mr. Zur: No, that is automatically 
done on the power supply unit. Where 
a generator is used there is a variable 
resistance in the field circuit of the 
generator to give us the variable volt- 
age. Where an induction regulator is 
used with a transformer, the induction 
regulator serves the purpose of auto- 
matically changing the voltage. The 
voltage range used in treatment may be 
from fifty volts to a hundred volts single 
phase, alternating current, 60 cycles or 
25 cycles. 

Mr. Lewis: Do I understand that when 
you use this equipment to capacity, the 
direct point constitutes the second con- 
tact? 

Mr. Zur: That is correct. 

Mr. Lewis: If by any chance you want- 
ed an air passage wire, you would then, 
I suppose, use your orthodox alloy for 
the second contact? 

Mr. Zur: No, we do that by a some- 
what different procedure; we use the 
lead quench for the contact, although 
we vary the immersion in the lead; that 
is, we merely make the contact and do 
not complete the quench. For instance, 
we have our second contact operating 
at a temperature approximately eight 
hundred degrees or so; we have an 
immersion there of only a few inches, 
just sufficient to make the electrical 
contact, and the wire is advancing at a 
speed sufficiently great so that no 
quenching results in the passage through 
the lead in that short interval of immer- 
sion. 

Mr. Lewis: Speaking in general terms, 
can you tell us in regard to wire on 
this outfit, what reductions are neces- 
sary to make in wire practice? 

(Please turn to Page 70) 
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Chairman Brown: The first paper of 
the morning is entitled “Lime for Wire 
Drawing”, by Mr. D. E. Washburn, Chief 
Chemist of the American Lime & Stone 
Division of the Warner Company, Belle- 
fonte, Pa. 

(Here paper was presented by Mr. 
Washburn). 

Chairman Brown: I am sure that in a 
group of wire drawing people, this very 
fine paper of Mr. Washburn’s should 
provoke some discussion. The paper is 
now open for any comments or discus- 
sion of any description. 

Mr. Curtis Voigtlander, Superintend- 
ent of the Wire Mill of the Union Wire 
Rope Corp., Kansas City: It was men- 
tioned that in one case where lime was 
used there was too much calcium car- 
bonate in the lime tub. Would you con- 
sider that as soon as the lime starts to 
peel from the wire it is time to dump 
the tub and make up a new lime batch, 
or can you run your lime tub as long as 
you wish? 


Mr. Washburn: I believe I would run 
my lime tub as long as the lime coating 
adheres perfectly to the wire, but the 
minute it begins to flake off or shows 
other evidences of poor adherence, I 
would investigate the matter and apply 
a very simple test; namely—I would 
add hydrochloric acid to a sample of the 
milk of lime taken from the lime tub 
and note the evolution of carbon dioxide. 
If the evolution was very excessive as 
compared with normal operations, I 
would then make up a fresh lime tub. 

Mr. Voigtlander: I asked that question 
because we have a lime tub that prob- 
ably has not been dumped in three years 
and lime still sticks very well to the 
wire, as well as it ever did, and we have 
had no faster die wear than before. I 
think that the usual practice, some people 
have of dumping them every year and 
others of letting them go for two years 
at a time, makes no difference. There 
can’t help but be a lot of calcium car- 
bonate in that tub. 


Mr. Washburn: That may be true. Of 
course, I am not a wire man, and my 
conception of the matter may be more 
or less theoretical, but I have encountered 
instances where lime coatings flaked off 
and at the same time they analyzed high 
in carbonates. Conditions vary in dif- 
ferent plants and probably the conditions 
in your particular operations may be 
such that the normal formation of car- 
bonates pass off regularly into the lime 
coatings in amounts so small as not to 
cause poor adherence. It is only when 
conditions are such as to allow excessive 
accumulations of carbonates that I would 
assume poor adherence would occur. 

Chairman Brown: Is there any furth- 
er discussion on this paper? If not, we 
will proceed to the next paper, which is 
entitled “Electro Chemical Applica- 
tions in the Wire Industry”, by Dr. C. L. 
Mantell, Consulting Engineer of New 
York City. 

(Here paper was presented by Dr. 
Mantell). 








PAPER: "ELECTRO CHEMICAL APPLICATIONS IN THE WIRE INDUSTRY" 
By DR. C. L. MANTELL, Consulting Engineer, 


New York, New York 


(Paper Published in October, 1940 issue of Wire and Wire Products - Page 578) 








Chairman Brown: I am sure there 
must be some discussion on this fine 
paper. Dr. Mantell will be glad to 
answer any questions or discuss it 
further if you wish. 

(A written discussion was read by 
Mr. F. R. Morral). 

Mr. Morral: A new process has been 
patented recently. They don’t use ore; 
or soluble zinc anodes; they use a resi- 
dual product such as zine skimmings. 

Dr. Mantell: There is no attempt in 
my paper to cover all of the methods of 
coating. I am familiar with the excel- 
lent work being done by the Meaker 
process. I believe the statistics at the 
present time are not quite as favorable 
as Mr. Morral has given them. I am 
under the impression that the Bethaniz- 
ing process has a somewhat higher ton- 
nage than the Meaker or other processes. 
The Bethanizing process, as stated in the 
paper, was merely used as an example 


of a general method, but obviously not 
as the only one. 

Mr. Joseph E. Wiltrakis, of the West- 
ern Electric Co.: I would like to ask Dr. 
Mantell one question regarding electro- 
tinning of copper wire. Does this pro- 
cess have more advantages over the hot 
tinning method and what may we an- 
ticipate in the near future? 

Dr. Mantell: The answer is yes, and 
for these reasons, that electro-tinning is 
susceptible to a greater degree of control 
than is hot-tinning. It is possible to 
apply thinner and uniform coating by 
electro-tinning, more readily than by dip 
tinning. That however is entirely con- 
ditioned upon plant control. Make plant 
control in either case a little more sloppy 
than in the other, and you can swing it 
either way and prove either point that 
you want to prove, but given a high de- 
gree of plant control and _ insistence 
upon good tinning, in my opinion electro- 


tinning will give you a more uniform 
coating, lower porosity and greater free- 
dom and a thinner coating, so you have 
lower tin consumption. 

Chairman Brown: Is there any furth- 
er discussion? There is to be a round 
table discussion on electrolytic polishing 
tomorrow afternoon at the Cleveland 
Hotel under the auspices of the A. I. M. 
M. E. I think there may be some rather 
important discussions take place there. 
Any of you who are interested are in- 
vited to be there. Next on the program 
is a motion picture entitled “Application 
of Tungsten Carbide Tools and Dies,” 
presented by the Firth Sterling Steel 
Company of McKeesport, Pa. Mr. A. 
R. Zapp, of the Firth Sterling Steel 
Company, will discuss this picture a 
little bit before it starts and also act as 
our narrator during the showing of the 
picture. 
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MOTION PICTURE: "APPLICATION OF TUNGSTEN CARBIDE TOOLS AND DIES" 


Discussion By A. R. ZAPP, Manager, Firthaloy Division, 





Mr. A. R. Zapp: We have a very short 
first part of the film, which briefly de- 
scribes the making of tungsten carbide. 
It was not titled, so I want to tell you 
about that process briefly. 

Tungsten Carbide is made with lamp 
black and carburizing to form tungsten 
carbide, with the addition of cobalt which 
is filtered as a lubricant and pressed in 
the presses and the lubricant driven off. 
Briefly that is it as the moving picture 
will show it. If there are any questions, 
I would rather you would ask them after- 
wards. Others will speak about the 
operation of the various machines as 
they come to the screen. Mr. Jackman 
will speak on spring forming and some 
of those applications on the first reel. 

This picture shows some of the stock 
of tungsten carbide powder which is 
carried in stock ready to press. This 
shows a ball mill with the balls working 
on the tungsten powder. This shows 
some of the ball mills balling some of 
this powder. Of course the different 
grain sizes vary the length of time re- 
quired by the ball mill. This shows the 
filter presses with the carbide and with 
the water being filtered off so that it is 
about the consistency of a mud pie after 
it gets through. 

That is the carburizing furnace on the 
far end there, where you are carburizing 
your tungsten and carbide. These are 
your driers. This shows the large presses 
and some smaller ones behind them. 
This shows the double acting press with 
the blank spread. After they are pressed 
and the grease and lubricant driven off, 
they are cut into blanks for the different 
grades. This shows sintering forces for 
the sintering operation. These are 
hydrogen furnaces with resistant linings. 

Your tungsten carbide dies are put in 
the boats and stoked with automatic 
stokers. This is a switchboard and the 
voltages are raised two volts at a time 
without any oxygen between the volt- 
ages. This is a Rockwell tester. Every 
die is a Rockwell, and for tools you run 
your test pilots through a Rockwell. 

This is in the die shop itself, the 
rough drilling operation. I guess you 
all know it from your own die shops 
where your silicon carbide is pumped in 
over the nib and your sheat needle does 
the drilling. This is a ten head driller 
for small dies. This shows a braid where 
they are sizing up a 37 mm. die. They 
are bringing it up to size, and when it is 
within a few thousandths of an inch, 
they are polishing it up, they are using 
diamond powder on the braid. You can 
see the polish coming on to the die itself. 
This is a tube drawer die, a smaller die 
which also shows the polishing up. This 
shows the die and everything polished. 

This is a cold heading operation for 
heading machines, National Header, and 
several of the bolt and nut people have 
seen it and told us it was a very good 
picture showing the operation in detail. 
This is a machine having a die and cut- 
off. You can see the blanks being 
headed, and when this is in slow motion, 


Firth Sterling Steel Company, 
McKeesport, Pa. 





you can see it plainer. This is your 
heading die here. The blank is coming 
out. It is transferred over to the 
header. You see the wire coming out of 
the stock very plainly here. 

This is a fence machine and we have 
some mills and also some twisters in 
that and on your barbed wire, your car- 
bide is used as a pull-up where your 
barb is formed, so without any wear on 
the carbide you always get a tight barb. 
I think this illustrates it a little better 
from this position. 

Mr. Alan Jackman, of the Firth Sterl- 
ing Steel Company, Chicago: This shows 
the spring coiling applications of carbide. 
Every wearing part on a spring ma- 
chine should be tungsten carbide. In 
this picture you see the arbor and 
the guide. We have the coiling point, 
the arbor and the guide and the cutter 


and tool, and these are often tipped with ~ 


carbide on long runs, and on the light 
gauge wire everybody knows the advant- 
age of carbide in spring manufacturing. 
This is some of the larger wire. 

With tungsten carbide we are cutting 
wire up as large as No. 7 on these solid 
tungsten carbide arbors, which is a tre- 
mendous shock, as you all know. This 
is a torsional spring machine, showing 
the wire guide and cut-up and the knife 
that cuts off the spring wire. These 
rests may also be tipped with tungsten 
carbide. 

This is a bed spring coiling machine, 
making the big hour glass springs, show- 
ing the bedrolls and bushings that are 
tipped with carbide. The wearing part 
here is tipped with carbide. The cutter 
is tipped with carbide and this is where 
it goes to the bottine. You can see a 
little bit of the bottine here which coils 
the knots on the springs. There is a 
great deal of wear on this gear because 
of the surface of the heavy wire, and 
the tungsten carbide gives you a uni- 
formly tight grip. 

This shows this man sealing that 
spring, showing the smooth surface that 
you have when you use tungsten carbide 
as a bed spring coiler. This is the 
looper on the Wells coiler and looper. 
These springs are now having the loop 
put on. This shows the wire from the 
feed rolls which is led against the bend- 
ing pin that does the coiling. This 
round pin on the carbide tipped arbor, 
and then the carbide knives that cut it 
off. This is where it again shows the 
looping of the coils. These are rather 
high priced machines, and the big thing 
is to keep them running. That is what 
carbide does, it keeps the machines run- 
ning and your down-time is at a mini- 
mum. 

This is a little application where we 
are sizing the end of small tubings. 
This shows the sizing punch and the 
sizing die. These automatic machines 
will keep running whether the size is 
right or not, and with carbide in the vital 
points, the size is controlled accurately 
and there is no down-time. You can see 





a little punch going in there and sizing 
these. The tubes are being fed along 
here and the little punch sizes the ends 
and the die confines the ends of the 
tubing. The die cannot be shown in 
this picture. The finished tubes are 
coming out at this end of the machine. 
This shows the expanded end of the 
little tubes. I tell my friends that for 
all the headaches tungsten carbide is 
better than aspirin. 


This shows a couple of little carbide 
punches. They are solid punches, so 
small that we cannot tip them or put a 
bushing on them. This is one of these 
progressive eyelet machines where there 
is one of the finest applications of car- 
bide that has been devised. The stock 
feeds in and is carried along each station, 
and each station does a little, a little 
draw on the piece, and it comes out a 
finished part. We have carbide dies on 
blanking operations in all the stations. 
In some cases the blanking operation is 
too large for carbide, but with carbide 
becoming better known it is going to be 
put in some of those other applications 
as well. This shows a cam, for instance. 
Here is the finished nut coming down 
into the bin. These are sized to within 
a few tenths and run as much as twenty- 
five millionths on size. This picture 
shows some of the finished parts in the 
operator’s hands. 

This is a table spread with numerous 
applications; it is pretty hard to see. 
These are eyelet jobs. There is some 
blanking. There is clock spring punch- 
ings. This is a pointing operation. This 
is a bed spring cut-off. These are gears 
for different size bed spring wire form- 
ing, coil spring armor. This is knurling, 
a rather unusual job. 

Here are three different jobs where 
carbide is used in every station, even the 
pinch-off at the end. There we have a 
wire forming machine. This particular 
die has been running for seven years 
and finally broke off after ninety mil- 
lion pieces. This is a little detail view 
of the bed spring knotting gears. The 
bed spring cut-off is shown here and 
you can see carbide on the knife. That 
is a nail die. These are extruded and 
headed in the same operation. These 
are wire guides. This shows a knurled 
piece. This shows carbide bushings. 
These are twenty-two bullets made in 
carbide dies. This shows brass headed 
shells. These are bushings. These are 
screw machine rollers. This is a screw 
machine rest. These are screw machine 
bushings. That little solid carbide knurl 
knurled about fifty thousand of these 
perfectly on size without any wear to 
the teeth or the knurl. There you see 
solid carbide broaches. These are little 
rollers and there is a solid broach. 

Now he is showing in detail one of the 
lead bullets. There is a brass shell. 
Before the operation. This is one after 
the operation. This is the heading 
operation on this brass shell. Now he 

(Please turn to Page 78) 
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Secretary Brown: Mr. Fast, who was 
to have been the Chairman of the meet- 
ing, apparently is not here and I will ask 
Mr. Kenneth B. Lewis to open the meet- 
ing and we will proceed. Mr. Kenyon 
will not be able to present his paper in 
person as he was called on the Federal 
Grand Jury and could not be here. 

Chairman Lewis: Mr. Kenyon is un- 
able to be here, as Mr. Brown said. Is 
there any one prepared to present or 
read or discuss Mr. Kenyon’s paper? 

Mr. Sidney Rolle: I should like to say 
that Mr. Kenyon has been doing some 
very, very interesting work endeavoring 
to determine the endurance values of 
various kinds of copper by his well- 
known methods published the first time 
in the 1935 proceedings of the A.S.T.M. 
He has asked me to say that the results 
he is getting appear to lead to the con- 
clusion that the pure grades of copper, 
especially the oxygen free types, show 
definite advantages over other grades, 
that is to say better endurance values 
which, at the moment, he attributes to 
the medium in which he is working. He 
is conducting endurance tests in which 
various kinds of copper wire are sub- 
jected to stress reversals in various types 
of solutions, and it is in these solutions 
that he is finding the superiority. How- 
ever, the work has not been completed 
and therefore he prefers to withhold 
drawing final conclusions. 


Chairman Lewis: Mr. Rolle, do you 
know what tests he is making? 

Mr. Sidney Rolle: I think they were 
mentioned in the paper published in the 
October, 1940 issue of Wire and Wire 
Products. He is working with com- 
mercial samples of wire made from 
tough pitch copper wire bars, horizontal- 
ly cast; wire made from the same kind 
of bars which have been scalped before 
hot rolling; vertically cast, called either 
VC or end-poured; and the oxygen-free 
types, both OFHC and Phelps Dodge 
coalesced. The solutions he has been 
using are sulphates, sulphides, salt 
water, and one or two others which I do 
not recall. If you have read the paper, 
you will have noticed that his work has 
all been done on hard drawn wire. Mr. 
Kenyon has, for many years, endeavored 
to modify his machine so as to be able to 


use soft wire, but as yet he has not been 
successful. That, of course, would be 
highly desirable because for the most 
part copper wire is used in the soft con- 
dition; but if he can definitely demon- 
strate with his machine that the hard 
drawn wire is superior, I think it will at 
least give us an indication and perhaps 
somebody else may be able to improve 
upon his method so that these endurance 
tests can be made on soft wire. 

Chairman Lewis: Whose machine 
he using? 

Mr. Sidney Rolle: His own machine. 
I have assumed you had all read the 
paper. He calls it a Rotating-Wire Arc 
Fatigue Machine because the wire rotates 
in an are formed by bending a straight 
length of wire to a curve and then 
rotating the wire while in this are. I 
know that two or three prominent wire 
producers are using this machine and 
apparently have found it very satis- 
factory, because with it they can make 
endurance tests on the material in the 
form in which they are using it. Dr. 
Kenyon is not attempting to dispute the 
value or importance of the well-known 
rotating beam test; what he is trying 
to do is to rotate the wire itself and 
thereby not introduce extraneous factors 
which may vitiate the final results. 

Chairman Lewis: I think if anyone has 
any questions or comments to make on 
Prof. Kenyon’s paper, it might be a good 
idea to present them to Mr. Rolle who 
certainly has read the paper anyway. 
By the way, I would like to ask whether 
I can be heard without using this gadget 
here? Do you people in the back row 
hear me? 

(Several answered affirmatively). 

Chairman Lewis: Very well. Are there 
any comments to be made or any ques- 
tions to be asked? 

Mr. W. H. Bassett Jr., of the Ana- 
conda Wire & Cable Co.: We would like 
to emphasize some of the results which 
Professor Kenyon has given at the con- 
clusion of his paper. He points out that 
“microscopic examination indicates that 
there is a tendency for the fatigue crack 
to start on the side of the wire with the 
greatest surface irregularity.” This 
point can not be emphasized too strong- 
ly. The surface condition of the wire 


is 





has a decided influence on the fatigue 
life of the wire. It is natural to expect 
that a wire fabricated from an end- 
poured or vertically cast wire bar will 
have a better and more uniform finished 
surface than the material fabricated 
from the common horizontally cast wire 
bar unless, of course, the rods from the 
latter type of wire bar are die scalped 
(shaved) or have the outside surface 
removed by a chemical means. 

You will note on referring to his 
article, that he emphasizes the point that 
the vertically cast coppers appear to 
have the higher’ endurance limits 
(values). 

Chairman Lewis: It is said that it is 
poor practice to change horses in the 
middle of the stream, but we have a new 
chairman. 

Mr. Paul R. Fast takes the chair. 

Chairman Fast: Are there any furth- 
er questions? 

Mr. Sidney Rolle: I should like to add 
a few words to what Mr. Bassett has 
said about Dr. Kenyon’s work which 
after all does not differ radically from 
the conventional method of making 
fatigue tests. It has been demonstrated 
over and over again that the surface 
condition has a marked effect on the 
fatigue properties of all materials so I 
do not think there is any inconsistency 
at all in regard to what Dr. Kenyon says 
regarding the surface condition of the 
wire. He is working with ordinary com- 
mercial wires just as they are furnished 
by the mills, which means that he will 
have to test a great many samples in 
order to get fair results. By doing this 
he will tend to eliminate differences 
arising from the fact that one sample 
is a little smoother or rougher than 
another. 

Chairman Fast: Are there any other 
comments? Have you anything further 
to say on that? 

Mr. Kenneth B. Lewis: I have nothing 
to say. 

Mr. Matthew J. Donachie, of George 
W. Prentiss Co.: I would like to remark 
that one of our customers who makes a 
special effort in fatigue testing is using 
Prof. Kenyon’s machine with a great 
deal of success and has recommended 
its use to us. 
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Chairman Fast: Has any one else any- 
thing to add to that? If not, we will 
proceed to the second paper on this af- 
ternoon’s schedule, which is entitled “Re- 
active Wire Drawing”, by Mr. H. A. 
Stringfellow, of Worcester. When I was 
notified that I was to act as chairman 
at this afternoon’s session, even if I did 
get here late, I got just an outline of the 
subject from running over it. I noticed 
this reactive wire drawing. I thought 
“What the dickens is that?” So I asked 
one or two of the other boys in our or- 
ganization “What is that?” They said 
they didn’t know. I find it is our old 
friend from Chicago of five years ago; 
now I am satisfied and I would like to 
ask Mr. Lewis to take over in the absence 
of Mr. Stringfellow, who was unable to 
attend. 


Mr. Kenneth B. Lewis: I was afraid 
the chairman was going to use the term 
that Dick Brown used last night when 
he said he wanted me to pinch hit for 
Mr. Stringfellow. That is a frequently 
misused term. A pinch hitter is a guy 
who is put in with the expectation that 
he will do better than the regular man. 
I am not a pinch hitter here, I am more 
like the bat boy, or maybe it would be 
fairer to say I am like the umpire that 
comes out with the whisk broom and 
dusts off the plate and gets things set 
up for the batter. It is always assum- 
ed, and it has been assumed in this case, 
that because I did a lot of the early 
work on this back pull that I probably 
know all about it, but as I was saying to 
some fellows at lunch today, I feel very 
much like a guy who invented the auto- 
mobile, we will say back in 1892, and 
now he finds that he cannot pass the ex- 
amination and get a driver’s license; the 
damned thing has gone too far and too 
fast for me, and I am going to tell you 
right now that, so far as Mr. String- 
fellow’s article is concerned, I will not 
answer any questions about those form- 
ulas. I sat in with him somewhat on the 
preparation of the article; I argued out 
or tried to argue out some of those form- 
ulas; I tried to point out some incon- 
sistencies, and every time I called him, 
he threw the book at me and he was right 
every time. I just pass that up. George 
Hartley is here, who has been working 
with him, and I think I will just sort 
of set this thing up, I will dust off the 
plate and set up a little background and 
if anybody has gone so far as to have 
any questions in his mind regarding the 
formulas and the theory, I will turn them 
over to Mr. Hartley. You know it is like 
old times standing up here with the 
blackboard and a piece of chalk. The 
last time I stood before this body with 
this chalk in my hand was in Detroit in 
1933, and I was actually trying to put 
before the public for the first time this 
very idea of reactive wire drawing, only 
we called it back-pull in those days. By 
another strange coincidence, I was chair- 
man of that meeting, I had to act as 
chairman and then, at the proper 
moment, get up and introduce myself as 
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a speaker and take up the chalk and go 
over to the blackboard. There was a 
large audience, they kept very quiet and 
I could tell by the look of concentration 
on their faces, that they were trying to 
figure out the Army-Notre Dame game; 
I knew damned well they were not listen- 
ing to me. I had just published the 
last of four articles on the subject in 
Wire and Wire Products which I thought 
would cause me to be hailed as the 
Christopher Columbus of wire. The re- 
sponse was remarkable, I never saw such 
a magnificent demonstration of apathy 
in my life. (Laughter). I found three 
people who claimed to have read the 
articles. None of them pretended to 
understand them. The following year, I 
think it was, I took another try; I sum- 
marized the whole subject in an article 
in the Iron Age and waited for the re- 


sponse, and the editor of the Iron Age- 


tried to stimulate the public conscience 
by writing around to lots of people re- 
ferring to the article and asking for 
comments. He got no comments what- 
ever in the United States. There was 
quite a lot from abroad, particularly 
from England; the English are away 
ahead of us, not only on this subject but 
in a good many of the scientific aspects 
of wire drawing and of other arts. It 
seems to me a fact that in matters of 
this sort, matters connected with the 
steel industry—I don’t know how it is 
with the non-ferrous industry — that 
England is an originator but they do not 
seem to follow through. England does 
a hell of a lot of work on the scientific 
angles that apparently have no practical 
application, then Americans see a prac- 
tical application and develop and com- 
mercialize the things. The relation is 
a good deal like the relationship that 
used to exist between Rome and Greece. 
If anybody here wasted his youth as I 
did in a classical education, he will re- 
member that the Greeks were originat- 
ors, thinkers, and were never practical; 
the Romans just picked up their ideas, 
commercialized them and put them over. 
England and America seem to have that 
relationship. It is remarkable, when 
you trace back processes in steel, you 
will find that almost every time the 
germ of the idea originated in England, 
it was discussed over there, laid on the 
table until some American picked it up 
and made it go, and then they have to 
send people over here to see how we do 
it; and they started it all the time. That 
was 1933 that I started to stir up the 
Wire Association on this subject and 
to go on with a little history, in 1935 I 
applied for patents and very shortly 
found myself in interference with Paul 
Mueller of the General Cable, and Al- 
bert Bonds, of the American Steel and 
Wire Company. We fought around for 
quite a while until it became fairly evi- 
dent to me that by the time the fight 
was over there wouldn’t be anything 
left but cat-meat, so I withdrew, I drop- 
ped my claim. The patent was finally 
issued to Bonds, but it was a very limited 
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patent which does not seem to mean very 
much. In the meantime, while Bonds, 
Mueller and I were all piled up in the 
center of the field fighting for the ball, 
this guy Stringfellow appears from 
nowhere, picks up the ball and runs 70 
yards to a touchdown. He gets a pat- 
ent—there can’t anybody begrudge him 
the patent because he did what the 
Romans used to do with the Greeks’ 
ideas, he made the thing practical, he had 
something the rest of us were groping 
for and did not get. To refresh your 
memory on this thing, in its fundamentals 
it is just as though you had a wire with 
a die threaded on it, wound up on two 
drums and you tightened up that wire 
until it was just practically at its yield 
point, just about ready to yield, then 
you put your finger behind the die and 
you can move it along the wire. One of 
these drums has a heavy weight on it 
and as you move your die along the wire, 
the wire is elongated and the weight 
goes down. I was talking with Billerbeck 
this noon, and he said “I had that damn- 
ed thing years ago and didn’t know what 
I had hold of.” He used to make dies 
for some kind of fine wire, silver, or 
some of those queer metals. He used to 
test the dies by hitching the wire up here 
at the top, putting a die onto it and 
putting weights back of the die and he 
would take hold at the bottom of the 
wire and strain down on it, and when he 
strained down a certain amount, his die 
gradually began to sink and he said he 
noticed that if he eased up on his pull 
down here, the die would stick and he 
had to pull again to get it going. That 
is your back pull and that is your re- 
active drawing. The hitch comes here; 
you are reducing the stress of the die 
very much but you are increasing the 
pull here between the die and the block. 
It is costing you something to put that 
back pull on there; you cannot make 
any money, you cannot make any power 
saving, which, although not awfully im- 
portant, is very striking, unless you find 
some way to make use of this stress, this 
power which you have expended in try- 
ing to back stress your wire. 

The rest of us all had ideas on apply- 
ing this thing to continuous machines 
and taking the tail of this wire and 
wrapping it around something connect- 
ing with the preceding block so that the 
back stress on this wire would help to 
push this block around there by reliev- 
ing the motor that was pushing this 
block. Stringfellow, by the use of this 
very ingenious differential gear in a 
double deck block which many of you saw 
last spring, does the whole thing on ene 
block, self contained, so that the prin- 
ciple of back pull or reactive drawing 
is applicable to single drafts and is not 
confined to continuous machines, and 
the regeneration takes place right on 
the spindle where the work is done. That 
is what he has got and none of the rest 
of us have, and he is certainly entitled 
to a patent on it. It is the nearest thing 
to lifting yourself by your bootstraps 
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that can be imagined and still be work- 
able. This is the diagram I put on the 
blackboard seven years ago. The oc- 
casion that really made me stop and 
think and start investigating was the 
appearance of tungsten carbide dies. 
Tungsten carbide single hole dies are so 
damned small that I was struck with 
the terrific discrepancy between the size 
of the die which has to handle and dis- 
sipate or turn into useful work all of 
the power supplied by a motor which 
is two or three thousand times the size 
of the die—I was struck with the won- 
derful nature of the wire drawing die, the 
fact that that little gadget you could 
hold in the palm of your hand, could 
hold a fifty horse power motor, and it 
struck me that the die was getting an 
awfully tough break. Then in my mind 
I separated the functions of the die into 
two parts; the die exists mainly to de- 
termine the size and shape of the wire 
that flows through it, but before it can 
do that, on account of the peculiar na- 
ture of wire drawing, that die has got to 
bring the wire up to a stress which is its 


yield point. Now that is what ruins 
dies. I was at that time reading every- 


thing I could lay my hands on which 
bore on the subject, which was not very 
much. Particularly I was reading every- 
thing I could get hold of about plastic 
flow, even geophysics, the behavior of 
rocks, far below the earth’s surface un- 
der heavy pressure, and I found an in- 
teresting book by Dr. Nadai, of which 
I could not understand more than about 
one page in twenty. In it I ran across 
a random statement that the effect of 
two or more stresses in a single body was 
cumulative. Well, that rolled, or I 
should say rattled around in my head 
for half an hour or so until finally I 
said to myself, damn it, if that means 
anything it means that if we can stress 
that wire in some way before it gets to 
the die, that stress will only have to 
have added to it a little more stress to 
be up to the yield point; in other words 
we will help the die by any stress we can 
introduce into the wire before it reaches 
the die. The first sort of stress you 
think of in connection with wire is pull- 
ing. Tensile stress and tensile move- 
ments are almost synonymous, so I hik- 
ed down into the cellar where I had a 
little wire drawing apparatus set up, 
hung up the wire, got the balances out, 
made the test, and, by golly, it was 
right. We will say the yield point of 
wire going into this die is a hundred 
thousand pounds per square inch; it 
means that that wire is pressing against 
the die at a hundred thousand pounds 
per square inch; now if you put a back 
stress on that wire which figures up to 
fifty thousand pounds per square inch, 
the pressure between the wire and the 
die drops immediately to the other fifty 
thousand pounds. You can imagine how 
nicely that would relieve die wear, and 
lubricating film, to say nothing of a 
probable and almost certain power sav- 
ing. The power required to move that 
wire through the die, of course is made 
up of two factors, power required to de- 
form the wire and the power that is ex- 
pended in overcoming friction. The 
formulas have been published and talked 
about so many times that it is no use 
putting them down again, but in each of 
those two expressions appears the yield 
point of wire as a direct factor.. Obv- 
iously if you cut down the yield point 


and introduce wire into the die at half 
the yield point, it is going to take half 
the power to deform it. Similarly, if you 
introduce wire into the die at half its 
normal yield point, it is going to take 
half the friction, the die walls are going 
to be loaded to only half the unit pres- 
sure, and in friction unit vressure is a 
direct factor. You cannot suppress the 
power required to deform the wire. I 
make that statement with my fingers 
crossed; Stringfellow may rise up any 
time and prove I am wrong, but I do not 
believe you can attack the power requir- 
ed to deform the metal; you can re- 
duce that part of the power which has 
to be supplied through the die, transfer 
it to some other place, but when you 
come to friction, that is different; we 
get friction only because we reduce this 
wire in a certain way; if we reduce it 
in a different way, there is no law that 
says we cannot get rid of friction; the 
friction you save in this die by cutting 
down the yield point of the wire during 
its passage through the die, is net gain, 
it goes out the window and you never 
see it again. I don’t suppose I need re- 
mind you that what a terrific burden 
friction is on wire drawing. In low car- 
bon steel, heavily drafted, it probably 
seldom runs lower than 33% of the total 
power. I have never been able to catch 
a determination that ran under 33. We 
yropably can never get it under 30, and 
trom there it rises so that in the re- 
ductions generally taken on rope and 
spring wire, it is about 50%, in B. & S. 
reductions, and on wet drawn it probab- 
ly rises to 65% or maybe 70 or 80% in 
some special cases, and for an over-all 
figure I think it is safe to say that 40 
to 45% of the power on the wire ma- 
chine goes off in friction. That is a 
mark worth shooting at. I don’t say 
that the power saving is great enough 
to warrant any great disturbance. It is 
not great enough to initiate any immed- 
iate revolution in wire drawing practice, 
because really the power cost 1s a rela- 
tively small factor in wire drawing, but 
think how you get that power saving. 
You get it by reducing friction; and 
think of the train of evils that start 
right in that friction. Your die wear— 
you may say that that does not amount 
to very much because die cost is down 
pretty well, but it goes deeper than that. 
We steel people are thinking in terms of 


pressures of a hundred thousand to 
three hundred thousand pounds _ per 
square inch between the wire and the 


die, and we have accustomed ourselves 
to using certain plastic lubricants to 
give us films that will stand up under 
such pressures. Our coefficient of fric- 
tion is a very poor one, it is about .08 
under the best of drawing conditions, 
and we all know that coefficient of fric- 
tion in good bearing practice is expected 
to be down to about .005, in some cases 
to .002, so there is a tremendous gap 
between the coefficient of friction that 
our best efforts have brought us to and 
the coefficient of friction involved in 
other bearing problems. Our die pres- 
sures are a hundred thousand to three 
hundred thousand pounds. These bear- 
ing people are dealing with five thous- 
and to ten thousand, probably. Who can 
say what we might do to our coefficient 
of friction if we could get this hundred 
thousand materially reduced, I don’t 
mean pulled down to seventy thousand 
or sixty-five thousand, but we may at 


any time find some way to get it down 
into another range which will throw co- 
efficient of friction into a different 
category, then we will start going to 
town; the lubricants that we are using 
are not the lubricants that give the best 
finishes, they are the lubricants we have 
to use to get film strength. We may 
get these pressures reduced to a point 
where we can pick our lubricants almost 
entirely with a view to their effect on 
the finish. One more thing about this 
friction, just a reminder; it is practical- 
ly a constant charge; that is, whether 
you draft a piece of wire heavy or light, 
your friction load is almost the same; 
it is rather analogous to the cover charge 
in a night club; you may go in there 
with Clem McGowan and a large party 
and order a duck dinner and a couple of 
quarts of Chateau Yquem, and he pays 
a cover charge; Matthew Donachie on 
the other hand, may go in with a ham 
sandwich wrapped up in a piece of news- 
paper and ask for a pot of hot water 
to make himself some tea, and he pays 
the same cover charge. It is just about 
as close as that, friction is friction, and 
whether the draft is heavy or light, you 
are going to get almost the same bur- 
den. When Mr. Stringfellow started his 
work, and, by the way, I might tell you 
how he got into it, I think I recall his 
telling me that he was working for the 
Elevator Supply Company in their engin- 
eering department some year ago, and 
Mr. Smith, their president, called him in 
and asked him what he knew about wire 
drawing and he said “Nothing” and 
Smith said, “Well, go up to Schenectady 
and stay there until you know all their 
is to know about it.” Stringfellow didn’t 
say there that long, but he spent some 
months at Schenectady, and being an 
absolute outsider, he asked the most fan- 
tastic questions, possibly embarrassing, 
and began to get ideas, unorthodox ideas, 
regarding wire drawing, and out of that 
experience gradually grew this notion of 
applying the back pull. His first work, 
sketches that I have seen of his early 
work, make you think of a graphic rep- 
resentation of the fourth dimension, or 
they look something like a bird cage 
that has been run over by a steam roll- 
er, complicated to a degree that is be- 
wildering, but, like most of these things, 
they gradually boil down, parts drop 
out, simplifications are made, and a 
couple of years ago it got down to this 
model which so many of you saw at 
Worcester when Mr. Hartley and Mr. 
Stringfellow displayed it during the 
Worcester regional meeting. That is 
relatively simple and very effective. The 
process of simplification is still going 
on, and only within a few days Mr. 
Stringfellow told me about a means 
which he has developed to accomplish all 
these results by taking the differential 
gearing out of the block and putting it 
into a pair of sheaves mounted on the 
front of the frame with various con- 
nections and devices which I will not try 
to go into in detail, but the effect is this, 
that it appears that reactive drawing 
can be applied to existing units, I think 
by making attachments in front of the 
bull block or wire drawing frame or con- 
tinuous machine; so the process of 
simplification is still going on. The dif- 
ference, the great distinction between 
Stringfellow’s scheme and those that 
others of us turned over in our minds 
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and tried to patent is that Stringfellow 
applies as back pull a constant percent- 
age of the die pull. It is automatically 
adjustable and it has appeared by tests 
made on rope wire, spring wire, and 
other products which are carefully test- 
ed for physical qualities, that the un- 
doubted beneficial effect of reactive 
drawing on these high carbon products 
is dependent in various ways on the de- 
gree of back pull. A back pull amount- 
ing to 50% of the die pull, gives you one 
result; a back pull amounting to 30% 
gives you another result, and in a series 
of drafts it is frequently, I might say 
generally, advisable to start off with the 
heat treated product with a rather heavy 
back pull and taper down as you work 
toward the finishing end. Some of the 
other devices that have been proposed 
and even tested for applying back pull, 
apply so many pounds back pull, and are, 
to a degree, manually adjustable. But 
Mr. Stringfellow’s scheme applies a per- 
centage of the die pull as back pull and 
that can be varied by changing the 
mechanism. For instance, here, by 
changing the relative diameter of the 
drawing block and the pull block, or in 
another form by changing a pair of spur 
gears up in the mechanism here, it can 
be changed and will remain constant un- 
til it is deliberately changed again, re- 
gardless of die wear or any of the usual 
wire drawing incidents. I have used the 
word advantages, and I ought perhaps 
to recapitulate the advantages that are 
claimed. Of course the thing that stands 
out is the power saving. That is not 
because it is awfully important, it is 
just because it is a thing which can be 
shown immediately in the laboratory 
on the experimental machine; you split 
your bundle, draw one-half convention- 
ally and one reactively and down goes 
the meter needle. It can be demonstrat- 
ed and nobody can argue about it; that is 
what makes it so important. The die 
life of course is bound to be affected; it 
is friction that wears out dies. Friction 
is a direct function of pressure between 
the die and the wire; anything that re- 
duces that pressure reduces the friction. 
Reduce the friction and you increase the 
die life. It is not probable that the in- 
crease in die life will be a direct func- 
tion of the decrease in pressure. I 
should say, and you will probably agree 
with me from a knowledge of how dies 
act, that the die life will go up, not in a 
simple relation but at some accelerated 
relation to the relieving of the pressure. 
The life of the film will of course, or 
should of course, be increased. That 
just means die life, but, as I said before, 
this decreasing of the pressure between 
the two bodies may open the way to the 
use of entirely new films, and that, in 
turn, might easily lead to entirely new 
finishes. Now there is the matter of 
the effect on the wire that is being drawn. 
Of course, that, like the die life, is not 
a thing you can determine with any de- 
gree of certainty in the laboratory. You 
can split bundles ard get results, but 
someone will always say, and be very 
right in saying, “Yes, it looks fine in the 
laboratory, but wait until we get to the 
mill.” You have got to run a good many 
lots and a good many thousands of 
pounds and get consistent results before 
you can claim advantages of that sort, 
and the only thing that can be said for 
reactive wire drawing is that the re- 


sults, the laboratory results, have been 
consistently in one direction, there has 
not been anything wavering about them. 
Briefly, the effect of reactive drawing 
properly proportioned in these high car- 
bon wires, is to increase the tensile 
strength of the wire for a certain per- 
centage of reduction and hold the tors- 
ions constant. That is, going from a 
certain patenting point, to a certain 
finished size in which you would expect 
two hundred and forty thousand pounds 
and 36 torsions, you might expect in re- 
active drawing to get something like 
two hundred and _ six-five thousand 
pounds and hold on to your 36 twists. 
There appears to be a clear tendency 
for the torsion to be more uniform with 
reactively drawn wire and an improve- 
ment in the bend test. There again I am 
speaking with my fingers crossed be- 
cause these are laboratory results by 
splitting rather small bundles, drawing 
half conventionally and the other half re- 
actively, but the trends all seem to be in 


- the same direction and show great prom- 


ise. The surface looks distinctly promis- 
ing. There are some effects which John 
Callaghan, if he were here, would term 
rather “esoteric.” It is believed, and 
Mr. Stringfellow has already published 
an article in Wire and Wire Products ad- 
vancing the theory, that this back pull 
sets up stresses in the wire and die which 
tend distinctly to cause refractory grains 
in the steel to assume a preferred orien- 
tation, so that their slip planes lie more 
nearly in the axis of the wire in the 
die. I would not say anything as to that; 
the arguments sound very plausible, but 
go a little over my head. I will only say 
they sounded plausible because I sus- 
pected something of that sort was going 
on. Another claim Mr. Stringfellow 
makes—I don’t know whether he has pub- 
lished it and I don’t know’ to what ex- 
tent he has proved it—is in regard to 
the cross section of the wire and the 
movement of the cross section during 
drawing. You know that when wire 
goes through a die, a section which is 
a plane section before drawing will start 
bulging forward and after it has gone 
through the die will lie in an are. The 
taper of that arc depends partly on the 
die angle and partly on the percent of 
reduction. Cuppy breaks in the wire 
are simply an indication of that tend- 
ency of the core of the wire to start 
forward; it has got to go somewhere 
and it gees forward. Now, Mr. String- 
fellow believes, and thinks he has prov- 
en to his own satisfaction, that in a re- 
active drawing there is a tendency for 
these arcs to be very much flatter and 
that a point could be reached in which 
a plane section here would remain a 
plane section there. That in turn per- 
haps means that whereas, in drawing 
wire conventionally there has been more 
cold work in the center than there has 
at the surface, in drawing wire reactive- 
ly there would be an equal amount of 
cold work right through the cross sec- 
tion. I do not make that claim; I do 
not even have authority to make it for 
Mr. Stringfellow, I just say he has 
argued that way to me and I cannot con- 
trovert his arguments. There are some 
very queer things, as I say; I have been 
in this thing from the start, I think I 
am moderately intelligent, but the rela- 
tionships, reactions, and formulas get so 
damned complicated and so damned num- 
erous that I cannot keep them all in my 


head at the same time. That is why I 
positively refuse to answer any ques- 
tions regarding the mathematics of Mr. 
Stringfellow’s paper. But one thing is 
queerer perhaps than anything else, and 
that is the matter of power saving. Take 
this device, for instance, that Mr. Hart- 
ley and Mr. Stringfellow tested so many 
times in Worcester; the wire comes along 
here through a light snubber, takes sev- 
eral wraps around this block and goes 
around through the die around this block, 
the wire coming into the die under con- 
siderable stress; added to that is the 
die pull; the stress between the die and 
the block is higher and yet the power 
required to pull that block is lower. Now, 
will you explain that to me? I nearly 
had a nervous breakdown trying to 
reconcile those two facts. It comes back 
to what Mr. Stringfellow said in the 
introduction to his article, which is to 
the effect that we have always consid- 
ered that the die pull was an accurate 
measure of the power required to draw 
wire. We have got to modify that and 
say that the die pull is an accurate 
measure of the power required to draw 
wire if you draw wire in a certain way; 
and we have always drawn it in that 
certain way since the year one. Now we 
start to draw it in another way and that 
die pull is no longer a measure of the 
power required to draw it, because of 
this machine. I think I can see a glim- 
mer of reason. Stringfellow has figured 
it out with a bunch of figures that would 
cover the whole side of a newspaper, 
which show just how the matter is tak- 
en care of, but I have my own notion 
of it. It goes back somehow to this pull 
block here which is connected with this 
gear system and which, through these 
gear relationships reaches down through 
the spindle and goes to the motor, so 
while this wire is dragging back on the 
motor, this little son of a gun is going 
around feeding power down here and 
boosting the motor on the other end. 
That is a crude expression of the idea 
I get a glimmer of and see once in a 
while but cannot put into words. How- 
ever, they are facts, they are shown 
on the meter and you cannot get behind 
them, and I will say again and perhaps 
forestall some questions, that the fact 
that in reactive drawing the pull be- 
tween the die and the block may in- 
crease, and it will not every time but it 
probably will in most cases, does not 
mean that you are taking more power 
to draw that wire; you can at one and 
the same time increase the die pull and 
decrease the power. And I say, I helped 
Mr. Stringfellow on that paper a little; 
that is, he wrote it and I criticized it 
and blue pencilled it. He re-wrote it 
and I raised objections to some of his 
formulas. If mathematics is the 
language of engineers, and they say it 
is or ought to be, I must say that Mr. 
Stringfellow is extraordinarily fluent as 
an engineer, because he starts throwing 
the book at me and I am lost. He has 
always proved his point. Probably 
George Hartley could stay with him long- 
er than anybody else. If any questions 
have arisen in the minds of anybody con- 
cerning this subject, I will not answer 
them but Mr. Hartley is here in the 
front row and he has with him a little 
model of this form of reactive drawing 
block, and between the model and what 
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Chairman Reeder: The meeting will 
please come to order. The first paper 
this morning is entitled “What Does 
Good Laboratory Practice Do To Help 
Production in the Steel Plant?” by Mr. 
George P. Lenz, Jr., of the Union Drawn 
Steel Division of the Republic Steel Corp. 

Chairman Reeder: The meeting is now 
open for discussion. Does any one have 
any questions? 

Mr. George P. Lenz, Jr.: I have a cor- 
rection to make; in the printed text in 
“Wire and Wire Products” the magazine 
of the Wire Association there is an error 
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in the chemistry of the principle of the 
sulphur determinator. The _ sentence 
reads “The Sulphur determinator uses 
the same type of combustion, with the 
evolution of SO 2 and conversion to SO3, 
in the solution to be titrated.” It should 
be SO 2 to SO 4 ION in sulphuric acid. 
SO3 would be very detrimental in the 
determination. 

Mr. Chisler: Do you use the same 
temperature for burning off nickel steel 
as for high and low carbon steels? 

Mr. Lenz: Yes, sir. We run the furnace 
at 2150°F. for all carbon determinations. 








One advantage of this type of equipment 
is that it is not necessary to have small 
chips; you can use fairly good sized 
chips and get good combustion. 
Chairman Reeder: Are there any other 
questions? If not, we will proceed with 
the next paper, which is entitled “Gal- 
vanizing Characteristics of Different 
Types of Steel” by Robert W. Sandelin, 
Metallurgist of the Atlantic Steel Com- 
pany, Atlanta, Ga. I have been asked 
to make the informal announcement that 
this paper has been chosen for the medal 
award for the year. (Applause). 








PAPER: "'GALVANIZING CHARACTERISTICS OF DIFFERENT TYPES OF STEEL" 


By ROBERT W. SANDELIN, Metallurgist, 
Atlantic Steel Company, Atlanta, Georgia 


(Paper Published in Three Parts—November, December and January issues of Wire and Wire Products) 


THIS PAPER RECEIVED THE 


Mr. B. L. McCarthy, of the Wickwire 
Spencer Steel Co.: I would like to ask 
if the fact that these samples had re- 
ceived such a light etch as compared 
with the ordinary etch, is responsible 
for the cracks, particularly in connection 
with wire? The point being that some 
of these elements such as silicon and 
copper, can have a decided influence on 
the solutions rate of the steel in acid 
and the nature of the surface developed, 
as a result of the rate of solution in the 
cleaning operation,—could have a decided 
influence on the type of coating de- 
veloped. 

Mr. Sandelin: That is a very interest- 
ing point, but I think we got around that 
because these samples were all highly 
polished to begin with; however, they 
had been handled somewhat, so first we 
dipped them in “Oakite” and then in 
cold water as a rinse, and then in sul- 
phuric acid for two or three seconds to 
get rid of any oxide film, but not long 
enough to etch that surface at all. I 
know that because I examined them all 
closely with a small pocket microscope 
and as far as I could see there was no 
etching effect at all. I wanted to find 
that out particularly, because I know 
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that if you leave those different steels 
in the acid long enough, you will certain- 
ly get a difference in the rate of solu- 
tion into the acid and get variations in 
the smoothness of the surface. I wanted 
to get comparable surfaces so that the 
drainage effect would be the same. 

Mr. McCarthy: In other words this 
just shows the influence of the element 
itself in contact with the zinc? 

Mr. Sandelin: That is correct. 

Mr. McCarthy: The influence of the 
solution rate of the steel in acid and 
the effect of the etched surface should 
be considered as a further step. 

Mr. Sandelin: That is true, but I sup- 
plement these experiments with some 
tests on wire and they followed the 
trends observed on these samples. I 
also ran some tests on big’ rounds, using 
regular commercial practice, and those 
same effects were generally proved. On 
wire as you all know, silicon does im- 
prove adherence, and you know what 
phosphorus will do. I originally made 
these tests for my own information, so 
we did check it up in actual practice. 

Mr. McCarthy: Well, I think it is a 
very good paper and very well done. I 
just wanted to clear that point up and 
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show that this represents the influence 
of the elements themselves in contact 
with the zine and not a true picture of 
the results obtained in regular practice. 

Mr. Sandelin: That is right, of course. 
In practice all galvanizing men know 
that there are lots of other factors that 
enter into the picture, but I thought that 
knowing what the major effects are of 
some of these elements, it would sort of 
clear up the picture somewhat. 

Mr. McCarthy: I quite agree that the 
results you have obtained here are in 
line with the results that we observed in 
regard to the formation of iron-zine 
alloys and the influence of the various 
elements on the alloy formation: As far 
as the copper and silicon are concerned, 
I think the results are quite comparable. 

Mr. F. R. Morral, of the Continental 
Steel Corp.: It is unfortunate that we 
have so little time for discussion. There 
are some points I would like to bring 
out. Mr. Sandelin is to be congratulated 
on his paper, which will be of great 
help in the study of galvanizing. Mr. 
Sandelin finds that the weight of coat- 
ing is the most important measure in 
the value of the coating, but a customer 
asks for uniformity so I think we should 
include uniformity. 
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Mr. Sandelin: I agree with that. 


Mr. Morral: We galvanizers try to 
improve our uniformity. The iron-zinc 
diagram presented deserves comment. 
See Fig 1 and Table I. Mr. Sandelin 
overlooked a new phase which he has 
not been able to see in his micrographs. 
In connection with his discussion of the 
Fe-Zn phases, there is one I would like 
to explain. He says Fe:Znw is not a 
compound; in the chemical sense it is not 
a compound, but all along the range the 
X-ray metallurgist finds the same type 
of structure; and further, there are 
thirteen atoms and twenty-one electrons 
in the molecule, and this is characteristic 
of several bi-metallic systems. It is 
called the gamma phase, so although it 
is not strictly correct from a chemical 
point of view to call it a compound, it is 
an inter-metallic compound, although 
the composition of iron and zinc may 
change slightly within the range found 
in the diagram. In slide 2 are listed 
all the phases present in the Fe-Zn, and 
the X-ray data known. On FeZn a cer- 
tain German author believes there are 
550 atoms in the cell, but more work 
is necessary on this particular point. 
On the basis shown above it is not correct 
to call the phase Fe:Znw or FeZn: since 
it corresponds to Fe:Znx. 

In discussing the matter of adherence, 
flaking and cracking of the coating the 
nature of zinc must be considered. Zinc 
is a hexagonal crystal; if you pull it in 
a certain direction it is rather ductile, 
but if you pull or compress it from an- 
other direction, it will break off, and 
that may explain some of the results 
Mr. Sandelin obtained and may also ex- 
plain to some extent the difference he 
found in the inside and outside of the 
bends. The cracking depends on the 
number of points in which the alloy 
layer is large and weak, while the heavy 
layers of zine will tend to hold the alloy 
layers and thus form flakes. 


As to experimental procedure, the 
samples were put in the spelter and, 
taken out. Of course, as Mr. Sandelin 
pointed out already, this does not cor- 
respond to industrial practice, because 
there you have other conditions, you 
wipe off the excess zinc and make the 
coating of the thickness you desire. 


Mention has been made that in 
the testing rack the samples are 
rather close. I would expect that 
on samples along the edges which 
are closer to the air the cooling will 
be faster than on the ones in the 
center. That may change to a 
certain extent the brightness of 
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do not believe we had any abnormal 
cooling effects. I tried to avoid that. It 
is a good point, however. 

Mr. F. R. Morral: It is regrettable 
that Mr. Sandelin did not use for his 
polishing of specimens for micro-ex- 
amination the dry method recommended 
and used by the Bureau of Standards 
and by the A. S. T. M. on their samples 
of coated wire and sheets. The alloy 
layers show well with it. 


I cannot make up my mind as to the 
effectiveness of the bend test. If I show 
a sample of galvanized sheet to a 
customer, he is likely to take it and bend 
it twice on itself. Your only test is on 
the mandril of 160 degrees. Of course, 
the type of sample you used is slightly 
different, but is this bend test conclusive 
of the worth of the coating and the 
effectiveness of the coating? 

The thickness of the inner alloy layer 
as has been pointed out, detracts from 
the adherence of the coating, and when 
you polish a specimen for microscopic 
examination you will notice, that the 


- alloy layer near the steel, Fe:Znu, cracks 


very easily. 

I have tried to think of a metallurgical 
explanation for the dip in the curve for 
the .2-.3% silicon steels. Adherence is 
bad, they have less coating, and yet 
silicon has a tendency to improve ad- 
herence; I think that it is a very in- 
teresting fact you obtained there, Mr. 
Sandelin, and also that the silicon has 
apparently an inhibiting effect on the 
effect of phosphorus in steel when gal- 
vanizing. That is a very important 
effect which nobody had pointed out 
before. That you found no effect from 
carbon is surprising, because Bablik 
published a paper in which he writes 
that where he found carbide particles 
he found heavy alloy layers and heavy 
coatings. The effect of .aluminum is 
very interesting because in a commercial 
galvanizing process aluminum is added 
to the molten spelter, under a controlled 
atmosphere; it is too bad that we can- 
not put the aluminum into steel and 
obtain the same effect. The effect of 
aluminum in zine is to reduce your alloy 
layer considerably and it also makes for 
bright coating on flat surfaces. 

In conclusion, Mr. Sandelin, I thank 
you very much for having contributed so 
much to the galvanizing art and science. 
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Chairman Reeder: Any other questions 
or comments? 

Mr. Kepfer: In general wouldn’t you 
say that the effect of the various im- 
purities you added here was the same 
as if added to the zinc? In general when 
added to the molten spelter, aluminum 
brightens. I don’t think manganese or 
copper have any appreciable effect in 
small amounts. I am not sure about 
titanium but in general is not that the 
case? 


Mr. Sandelin: No, I don’t think so, 
because I think that the difference is 
due to the diffusibility of the iron in 
these steels, this is, distortion of the 
iron lattice and one thing and another 
which is caused chiefly by the presence 
of these elements and we would not get 
the same effect if they were in the 
spelter itself. 


Mr. Kepfer: Don’t they have to get 
into this alloy layer to have an effect? 

Mr. Sandelin: Well, in the mechanism 
of galvanizing you have a layer of zinc 
on the outside and it is really the iron 
which diffuses into that layer that 
brings about the effects we have ob- 
served. 

Mr. Kepfer: That is where I thought 
these elements had their effect too; that 
is why you have so much more pro- 
nounced an effect in three minutes than 
in half a minute, the longer period of 
immersion gave the added elements more 
chance to diffuse into the zinc-alloy layer. 

Mr. Sandelin: I thought about that. I 
don’t think my opinion is conclusive, but 
I don’t think you get the same effect 
when you have them added in the spelter. 

Mr. Patterson: I would like to ask 
whether the results show the minimum 
amounts of either silicon or phosphorus 
that would give good adherence of zinc 
coating. 

Mr. Sandelin: In answering your ques- 
tion I regret to say that we did not get 
sufficient data on the silicon curve to 
give a very accurate conception of what 
you mention there; in other words, I 
think that the continuation of this work 
will necessarily have to include a very 
careful study of the silicon curve, and 
I think that from that study we will 
know just what we ought to have. 

Mr. Patterson: Would they indicate a 
combination of low silicon and low 
phosphorus? 

Mr. Sandelin: I think they would, 
however, it would also depend on 
certain other conditions such as 
method of wiping if any and type of 
section being galvanized, and also 
upon the type of coating required. 
Low silicon, low phosphorus steels 
that are wiped so as to remove the 
pure zinc from the outside leaving 
only iron-zine alloy layers have very 
poor adherence and in such cases 
the presence of silicon is necessary. 
Where wiping is not employed and 
the pure zinc is permitted to remain 
to freeze as such, then the adher- 
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ence is good because of this ductile 
outside layer. Individual require- 
ments would govern the choice of 
steel. 

Chairman Reeder: Are there any 
other questions or comments? If 
not, I would like to take this oc- 
easion to thank Mr. Sandelin. (Ap- 
plause). 

After the usual announcements had 
been made, the session adjourned. 
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(Paper Published in 


I would like at this time to introduce 
Mr. B. L. McCarthy, Chief Metallurgist 
of the Wickwire Spencer Steel Co., of 
Buffalo, N. Y., who will deliver the 
Mordica Memorial Lecture on “The Use 
of Plane Polarized Light and Sensitive 
Tint Illumination in the Analysis of the 
Microstructures of Steel.”’ Mr. McCarthy. 
(Applause). 

(Lecture was given by Mr. McCarthy). 


President Beeson: Mr. McCarthy, I 
want to thank you very much for a fine 
paper. Are there any questions on this 
paper? 


Mr. Frederick A. Westphal: Mr. Mc- 
Carthy, I was tardy in getting in here 
at the start, but on this new develop- 
ment that you have so excellently pre- 
sented, I would like to ask about the 
colors. Are we to expect ferrite to have 
one color, pearlite another color and 
cementite another? In studying them I 
have been frankly wondering what all 
the different colors mean. It unques- 
tionably shows very definitely the granu- 
lar structure, but all these colors—it is 
not clear to my mind what the different 
colors will mean in there, such as pearlite 
and all those things. You might have 
given that information but I was tardy 
in coming in, and didn’t hear it. 


Mr. McCarthy: The point is, Mr. West- 
phal, that we have first of all the polar- 
ized light; then we introduce the quartz 
plate and produce the sensitive tint. In 
view of the fact that the light passes 
through this plate twice, we have the 
same as a full wave plate or sensitive 
tint plate. The sensitive tint plate pro- 
duces an illumination which is sensitive 
to subsequent retardations or phase 
changes. If when the light strikes the 
specimen surface no phase change takes 
place the basic purple will persist. <A 
phase change takes place, color other 
than basic purple will be reflected into 
the eye piece. This gives us two evalu- 
ations of the specimen surface. One 
would be the isotropic areas, those areas 
in which we have the basic color, purple, 
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coming back, and those which are aniso- 
tropic, the areas in which we have the 
colors other than purple coming back to 
the eyepiece. The purple is then the 
basic color produced by the sensitive 
tint plate without any further retarda- 
tion. As we went along we studied the 
various constituents. In the first place 
we have only two constituents in 
straight carbon steel, ferrite and ce- 
mentite. You may say we have pearlite 
and all that, but we have basically fer- 
rite and cementite; pearlite is a mix- 
ture of the two, the two basic con- 
stituents are both in themselves iso- 
tropic; therefore they will reflect the 
basic color of purple back into the eye- 
piece. 

Mr. Westphal: Ferrite and Cementite 
will show the same purple? 

Mr. McCarthy: Yes, sir. We have also 
shown that the grain boundary material 
is definitely associated with color; in 
other words, the grain boundaries we 
see are definitely coloring effects, which 
indicate that we do not have the basic 
purple in the grain boundary material 
or the constituent boundary material, 
but we have retardation introduced; in 
other words, we are getting off into other 
wave lengths. Now when we start 
studying the mixtures of the cementite 
and ferrite, we have got to consider the 
third element, grain boundary material, 
which is always there, and as the amount 
of that increases and the particle size of 
ferrite and cementite decreases, then we 
go into an istrophy and get the other 
colors; so basically you have an evalua- 
tion of the particles of cementite and 
ferrite large enough in themselves to re- 
flect the basic color, and then mixtures 
of the two which, because of the presence 
of the boundary material, make them 
anisotropic and produces other colors. 
Of all the colors you see, only two are 
of importance, one is the purple and the 
others are all the other colors. 

Mr. Westphal: A practical interpreta- 
tion of the different colors and different 
temperatures with their variations of 





different analyses to steel. That is that 
by this system you are bringing out on 
a practical, comparable basis like the 
tool steel manufacturers, showing dif- 
ferent colors for temperatures of various 
alloy steels—it looks like something a 
little over our heads, for a start. 

Mr. McCarthy: It is; but to the metal- 
lographer in trying to obtain a better 
knowledge of microstructures that he 
is examining in connection with wire 
mill operation, it enables him to give 
you a better analysis of that microstruc- 
ture if he has these two types of illumi- 
nation available. 

Mr. Westphal: I don’t want to go out 
over my head you know. 


Mr. McCarthy: Yes, as I see it now, 
to sum it up, it supplies another means 
of establishing definitely this pearlitic 
grain size that is of value. 

Mr. Westphal: You made a _ point 
about a certain color at Washington. 
Now I assume you are getting a Bureau 
of Standards color; is that right? 

Mr. McCarthy: Oh, no. Here is the 
idea, you may have a certain color de- 
veloped; you look at it up at the North 
Pole and it will not be quite the same 
color as it would be if it were looked at 
at the equator or at Washington, D. C. 

Mr. Westphal: Isn’t it the same in 
Kansas City? 

Mr. McCarthy: No, because the rays 
of the sun would produce a _ different 
coloring effect; the intensity would be 
different. You have got to arrive at 
certain places in the world and say “That 
is the color I saw at that particular 
place,” in order to establish a standard 
of color. Do you see what I mean? 
Now, in arriving at a_ standard for 
color, you have got to bear in mind that 
there are various types of light sources 
used in this work. This is a ten am- 
pere lamp, but somebody else might use 
a tungsten are lamp, or somebody else 
something else. Therefore we take the 
ten ampere lamp and use the correc- 
tion for the color which would give us 
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with the ten ampere lamp, the color in 
Washington, D. C. at noon. Even at 
four o’clock that color would be 
changed. That is only a standard. If 
you are using some other light source, 
a tungsten are lamp or some other 
light source, you would have to use a 
different type of filter. 

Mr. Matthew J. Donachie, of George 
W. Prentiss Co., Holyoke, Mass.: First I 
wish to compliment Mr. McCarthy for 
bringing before the Wire Association 
what promises to be a most useful tool. 
Any extension of our knowledge of struc- 
ture in metals and especially those by 
seeing are most welcome. I imagine 
that the photography alone presented 
in this paper must have been a headache 
and the tedious work put into the sub- 
ject matter is hard to appreciate from 
simply viewing the pictures presented 
here. I would like to know what is the 
wave length of the light used to produce 
the basic purple color and the retardation 
effect if any against surface stains on 
the specimen being examined. 2 

Mr. McCarthy: I could answer that 
myself but I don’t know whether I will 
or not. I suggest that Mr. Foster ex- 
plain that. 

Mr. Forster, of Bausch & Lomb Co.: 
This other gentleman asked regarding the 
Washington noonday sunlight. I think 
it can be explained this way; in order 
to take colored pictures, we must use 
a medium which is sensitive to all the 
colors of the spectrum, and the incan- 
descent lamp is not a very standard 
light souce to start with, and the thing 
that is taken as standard is that spec- 
trum distribution of light that the sun 
gives in Washington on some particular 
day in June, I think at about noon. Now 
the Bureau of Standards people have 
described color as having a certain tem- 
perature, color temperature of 5500 de- 
grees and a spectral distribution curve 
which approaches that very closely of 
noonday Washington sunlight. Now 
that can be defined, and you or I or 
someone else, no matter where they may 
be, can use an incandescent lamp and 
subtract from it quantities of various 
wave lengths to produce the equivalent 
of that noonday Washington sunlight, 
and then take pictures on Kodachrome or 
other emulsions and get the same color 
you get or that I may get using a tung- 
sten are lamp as a source, or somebody 
else may get with a candle flame as a 
source. Davis and Gibson, physicists of 
the Bureau of Standards, conducted quite 
an elaborate course of study several 
years ago and defined many different 
filters which could be used to produce 
a given color temperature, and Mr. 
McCarthy used that No. 18 Davis-Gib- 
son filter in connection with the ten 
ampere carbon are lamp, because Davis 
and Gibson had found two solutions 
which could be placed in two given 
films, and when used with a ten ampere 
carbon arc lamp, would give that noon- 
day Washington sunlight. I think that is 
far enough to go along on this sunlight 
or color temperature business that was 
asked before. Now when we come back 
to the colors that Mr. McCarthy has 
been showing on the screen here of 
wire, and he refers to purple as a basic 
color, that purple color as he described 
it in the first part of his talk, is the 
color which results from subtracting 


from white light that color which the 
retardation plate produces interference 
of, and that color was approximately 
green or 546 wave lengths, I think about 
546. You take the green out of the 
white spectrum and you have left the 
two ends, the blue and red, which is 
combined and leaves purple. Now when 
you shed light on any object and it is 
reflected back from that object, as the 
pure ferrite or the pure cementite, and 
there is no phase change, it remains pur- 
ple, but if there is a phase change, if 
we combine his cementite and ferrite 
and get pearliie, apparently that pearlite 
is anisotropic, while the cementite and 
pearlite alone are isotropic. Because 
that happens to be anisotropic, there- 
fore must be bi-refrigerant, and _ the 
bi-refrigerants are going to introduce 
a phase change and that is going to 
move the retardation up the scale or 
down the scale to some place lower in 
the first order of interference colors, 
and give you yellows or blues or greens 
or pinks or reds, the different colors you 
have seen on the slides, he has project- 
ed. We don’t know how to measure 
those yet. It is possible, I think, to 
measure the retardation and know how 
much phase change is being introduced 
by some of these crystals that color ¢an 
arise from besides a phase change by 
inclined surfaces. That is, if you would 
send plane polarized light or elliptically 
polarized light on a surface, not perpen- 
dicularly, but have the surface inclined 
out of the plane of incidence, or out of 
the plane of the major or minor vis- 
ibility of the ellipse, you introduce ro- 
tation of the plane of polarization, which 
again introduces a different color, and in 
order to clearly analyze the effect that 
Mr. McCarthy has shown, one must be 
able to analyze rotation from an- 
isotropicy. 

Mr. Matthew J. Donachie: Here we 
are dealing in light changes now in 
etching, a film may be left on _ the 
etched surface. I wonder what the pos- 
sible absorptive capacity or interference 
effects these films may have on the light 
used. 


Mr. B. L. McCarthy: Well, I think I 
see your point, but we are not familiar 
with the etching film you talk about. 
The only effect from etching would be 
to produce hills and valleys. The rest 
would have to be washed off. 


Mr. Donachie: I will put it this way; 
we are looking at the unconventional 
from a conventional viewpoint and find 
it difficult to evaluate. The film effect 
or stain I refer to is akin to the effect 
of picral in staining cementite which 
it reveals very well. 

Mr. McCarthy: The film you are re- 
ferring to I think is associated more 
with the degree of etching far in ex- 
cess of anything used in connection 
with metallography because those are 
one and two percent solutions of nitric 
acid and they are immersed in there 
a second at a time. The truth is that 
one of the basic reasons why, and I said 
early in the paper, that one of the basic 
reasons why the ferrite and the ce- 
mentite remain isotropic is_ basically 
because they have offered resistance to 
etching. We know that, but this is 
the reason why they appear white under 
ordinary light as compared with the 
dark areas; so basically you must con- 





sider that the etching has produced this 
coloring effect and this retardation. 
But as far as the film is concerned, 
the very fact that it will produce a pur- 
ple from the cementite area indicates 
there is no etching influence if the 
sample is properly washed after etching. 

President Beeson: Have you tried any 
spectroscopic analysis? 

Mr. McCarthy: There is a definite 
field in that. The trouble is that it has 
not been completely covered; there is 
still the work to be done on it, but for 
this particular paper, it goes a little 
more in line with our work with the 
control of the microstructure of steel for 
the purpose of drawing wire. Some of 
those non-metallic inclusions can be pret- 
ty well identified by the use of plane 
polarized light, but sensitive illumina- 
tion does not enter in there. I did not 
attempt to cover that in the paper. 
There is a lot of reference to other 
papers that have dealt with that, that 
can be discovered by reference. 

Mr. Matthew J. Donachie: One more 
question—in identifying inclusions we 
find that the reagents used for iron sul- 
phide will also darken free cementite. 
Have you done any work on this line? 


Mr. McCarthy: No, we have not. 


Mr. Donachie: Do you think polariza- 
tion would show it up. 

Mr. McCarthy: I think it would. 

Mr. Westphal: In your paper I as- 
sume this is a pioneer article where we 
have got to get busy and open up our 
physics book and study again the chap- 
ters on light and light rays. 

Mr. McCarthy: Because of the trouble 
in photography and the cost of the 
photography and the cost of printing 
the paper and the cost of binding, I don’t 
imagine this sort of thing would be 
carried on to any extent, but my only 
point is this, that we have had this 
equipment for a couple of years in Buf- 
falo and for every specimen we have 
examined, we have made it a fixed rule 
to go through the motions of looking at 
it under three different lights. To do 
that is very simple; you get the speci- 
men and all you do is look at it with 
the ordinary light and rotate the tur- 
ret and along comes the open aperture 
and you see the polarized light and next 
you see the sensitive tint. After a 
while we got so that we wouldn’t do 
without it, we came to these conclusions 
that we came to, and here are our con- 
clusions. They may be wrong. 

Mr. Westphal: Over two year’s work. 


Mr. McCarthy: Over two years of 
looking at it day in and day out, and 
after a while we got so that we wanted 
to use them; we thought we had not 
properly analyzed the specimen until we 
had used the other two, and then along 
comes somebody and talk about a Mor- 
dica lecture, so that is the way we got 
interested. As I say, the most important 
part of this thing will be a visual ex- 
amination. The rotation of the speci- 
men plays an awfully important part, 
and the equipment is adjusted so that 
you center the objective and when you 
rotate them nothing goes out of the 
field. If metallography is any good at 
all, you might just as well get as much 
as you can out of it. 

Mr. William H. Bassett: I want to 
confirm what Mr. McCarthy said about 
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steel and non-ferrous materials. We 
look at our specimens under our nor- 
mal lighting conditions and we see the 
usual black and white, and then 2 years 
ago we started in looking at the speci- 
mens under our polarized light. Now 
we would not think of looking at a non- 
ferrous specimen without using a polar- 
ized light examination, because by means 
of it we can definitely identify consti- 
tuents which before we had to guess at. 


Mr. McCarthy: Or you can be sure of 
what your analysis is when you _ get 
through with it; thanks for the assist- 
ance. 


President Beeson: Are there any fur- 
ther questions? Dr. Bates, you ought to 
have a question here. 


Dr. Bates: Those who have not had 
occasion to keep up with the physics 
books recently are not going to find it 
easy to understand the explanations 
given here this afternoon on the phen- 
omena involved in reflection of polar- 
ized light from heterogeneous surfaces. 
Mr. Westphal with the typical im- 
patience of the practical man wants to 
know what profits are going to come 
from this procedure tomorrow and, as 
Mr. McCarthy has pointed out, two 
years have already gone by in inves- 
tigating it in the laboratory. As with 
all complex subjects transition from 
laboratory to practice is going to be 
slow and require the thought of many 
workers for its ultimate development. 
I think Mr. McCarthy has been a little 
too apologetic and prone to under state- 
ment with regard to the real possibil- 
ities. It is not at all difficult to see 
how micro-examination by tinted and 
polarized light could be used as a means 
of microstructural specification in cer- 
tain branches of the steel industry. The 
quantitative control of microstructural 
constituents has already become a very 
useful tool as, for example, in grain 
size control. In the differentiation of 
pearlite from the other dispersed car- 
bide phases in steel Mr. McCarthy’s 
method seems particularly promising and 
of course in this regard the Wire In- 
dustry should have a strong interest. 
Some of the discussion has indicated im- 
patience with the idea of learning 
much about steel by simply throwing 
colored light on it but I believe that you 
will all, on second thought, realize the 
possibilities of the procedure when you 
remember what they do to Sally Rand 
with colored light. 

Mr. Curtis Voigtlander, of the Union 
Wire Rope Corp.: The gentleman spoke 
of a certain area which showed some 
part of the steel that resisted deforma- 
tion in wire drawing. Is that due to 
something wrong in the steel itself or 
something wrong in the heat treatment? 


Mr. McCarthy: Something wrong in 
the heat treatment because of improper 
patenting. In all of this work, when- 
ever I talk about high carbon steel, it 
always goes back to good patenting, 
and even at the chance of being wrong 
any time you see poor wire, you can 
take it for granted that it is poor pat- 
enting. There may be cases like this 
martensite structure where it could be 
traceable to segregation in the center 
of the specimen, there is no question 
about that, but that is a little different, 
that is not coarse pearlite, coarse pear- 


lite is the thing I referred to as going 
back to the patenting. 

Mr. Holmquist: I would like to ask 
if this is strictly a relative examination 
or if you could identify positively some 
constituents by the color? That is, are 
the conditions such that one constituent 
will always appear the same color, or 
is there orientation of specimens? 

Mr. McCarthy: Well, we have taken 
low carbon and etched that over quite 
a wide range of our etching as far as 
metallographic examination is con- 
cerned, and the etching of ferrite did 
not change the isotrophy. We got to 
the point where it ceased to be any 
good at all for metallographic examina- 
tion and still it remained the same basic 
purple, so you can be sure that the same 
thing holds true with the cementite 
and therefore the two constituents, fer- 
rite and cementite, will remain the 
same, but when you get interference 
due to the third constituent, the grain 
boundary or constituent boundary ma- 
terial, they tend to overlap so that you 
lose the basic purple and it is converted 
over to an anisotropic area. As the 
particle size of the cementite gets 
smaller, you will lose the basic purple 
or that particular little globule of ce- 
mentite, because of the interference of 
the constituent boundary material con- 
verting that area to the anisotropic 
state. 

Mr. Holmquist: Could you say that 
ferrite will always have the same color? 

Mr. McCarthy: 
without 


Ferrite will always, 


interference, have the same 
color, and so will cementite. In other 
words, you have got to consider the 


area of pearlite as being a mixture, not 
of ferrite and cementite as we ordin- 
arily would consider it, but you have 
got to introduce the third element there, 
you have got to consider that as being 
cementite, ferrite and boundary ma- 
terial; then with the three of them 
combined, there is enough of the third 
element in there and it becomes aniso- 
tropic. 

Dr. Bates: As you temper martinsite 
it departs from the homogeneous state 
that becomes heterogeneous. 


Mr. McCarthy: And then it changes. 


Dr. Bates: At what point in the 
tempering operation do you lose the 
isotropism? 

Mr. McCarthy: I don’t know; we have 
done some work on that but have not 
got far enough into it and we just put 
that on the shelf. I was working right 
along the same line you talked about; 
in other words, I was going to take 
martinsite and try to find out where it 
changed. We found, however, that all 
martinsite was not jsotropic. The study 
became involved and we decided to make 
it a separate study all by itself. Some 
of these tempered specimens that ap- 
peared to be well tempered, under or- 
dinary light, under the plane polarized 
light you can see whole areas where 
there is very little precipitation. We 
also were able to establish, in some of 
our work, that as the time and tem- 
perature changed, the amount of these 
areas which showed no_ precipitation 
also changed. When we were doing 
the work, I thought of the question of 
the influence of the quality of the tem- 
pered materials by extending the tem- 


pering time. It sems to me that with 
the polarized light you might be able 
to undertake a study of that feature as 
far as the pearlite matter is concerned, 
Max Gensemer, at the Carnegie Insti- 
tute, has been doing considerable work 
using plane polarized light too, and when 
I talked to him about it, it gave me con- 
fidence to talk about it here. He said 
that he found it very helpful in getting 
a good estimation of the grain size. 


President Beeson: Are there any fur- 
ther questions? 

Mr. Curtis Voigtlander: Many of us 
have often been puzzled by the very un- 
even grain size of steel, after it has 
been patented or heat treated in other 
ways. I think that also holds true of 
other metals, not necessarily steel, and 
I was wondering if any one knows the 
cause of the grain being so un-uniform 
in size? Whether we have not yet reach- 
ed a uniform method of heat treating 
steel at all or whether that has to do 
with variations in the analysis of steel 
itself or impurities in the steel? 


Mr. McCarthy: Well, as long as I am 
the one out in front here, I will take a 
stab at that. We have found that the 
greater degree of uniformity of the in- 
herent grain size—McQuaid-Ehn grain 
size—The greater degree of uniformity 
will develop in patenting. If you have 
what we term the duplex structure, you 
get a very non-uniform austenitic grain 
size in the patenting operation. Also you 
can use this polarized light to establish 
the fact that the austenitic grain size 
has an influence on the size of the pear- 
lite patch. We control the heat treat- 
ment from the austenitic grain size 
standpoint; we do know however that 
the size of the austenitic grain size de- 
termines to a large extent the size of 
the pearlitic patch. This provides a 
means of measuring the pearlitic patch. 
The pearlitic patch is the influencing 
factor in establishing the workability of 
the material. However it is a good thing 
for us all to bear in mind that it doesn’t 
make any difference what the patenting 
treatment is or what you are going to do 
with the material after you patent it, 
whether it is the first patenting leading 
up to a subsequent patenting operation 
or the final patenting, if you are putting 
your mind into a patenting operation, it 
should be the best possible patenting 
operation from the start; and at the 
same time it is not advisable to do much 
cold work from the hot rolled rod if you 
are aiming at an even flow of quality 
high carbon wire going through the mill 
without a lot of trouble. If you don’t 
pay attention to those things, you get 
into plenty of trouble. and don’t know 
where it comes fram nine times out of 
ten. 


President Beeson: As a matter of fact, 
the discussion at this meeting reminds 
me of the story of a man who went over 
to Africa to shoot lions. He went over 
there and saw a lion in a clearing and 
took about five shots at the lion, and 
every time he shot, the lion would jump. 
He went back and practiced shooting for 
two days, and then he returned and 
came to this clearing and there was the 
same lion out there again, and do you 
know what he was doing? Practicing 
jumping. If there is no further business 
to come before this meeting, we stand 
adjourned. 
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Chairman Gordon: We have a very in- 
teresting group of three papers this 
morning, two of them quite closely re- 
lated, dealing with high speed wire draw- 
ing. The other, presented by the first 
speaker of the morning, Mr. Harry 
Blount, Manufacturing Engineer of the 
Western Electric Company, describes the 
design and development of machines for 
high speed drawing of copper wire. It 
is my pleasure to introduce Mr. Blount. 

(Mr. Blount presented his paper). 

Chairman Gordon: I am sure we have 
all enjoyed Mr. Blount’s address. I ex- 
pect there are a number of. people pres- 
ent who have thought of some questions 
they would like to ask Mr. Blount, and 
you will certainly have the opportunity. 
However, this address and the next one 
are so closely related that the authors 
have requested that the second paper be 
presented immediately, following which 
we will discuss them together. It is my 
pleasure to present Mr. J. E. Wiltrakis, 
Engineer of the Kearny Works of the 
Western Electric Company, who has had 
charge of the operation of this drawing 
equipment. Mr. Wiltrakis. 

(Mr. Wiltrakis presented his paper). 

Chairman Gordon: I am sure we have 
all enjoyed these papers and we now 
have an opportunity to ask any questions 
we would like of the two authors. 

Mr. E. W. Clark: I would like to know 
on what you establish your die pulls? On 
dead soft wire? 

Mr. H. Blount: No, on hard wire; in 
all cases it was on hard wire, without 
any back pull. 

Mr. Clark: How many numbers and 
what was the relative position? 

Mr. Blount: The relative position to 
what they would be in the machine, if it 
would have been drawn from a 14” 
diameter rod, it represents the conditions 
we would experience in the machine. 

Mr. Clark: Did you find that you had 


to change your die shape for high speed 
from those used in lower speeds? 

Mr. Blount: Not very much. What we 
did have to do was to control the polish, 
we have to get a very high polish and the 
higher the polish the more quickly those 
dies go into operation. 

Mr. Curtis Voigtlander, of the Union 
Wire Rope Corp.: I was interested in the 
electric motors you used. I presume 
they are all alternating current motors? 


Mr. Blount: They are all A. C. motors. 


Mr. Voigtlander: The subject of 
motors interests us in the steel business 
because we have some similar problems. 
What proportion of horse power was the 
small motor and how was it connected to 
the larger motor and about what was 
the proportion of speed? 


Mr. Blount: It was an entirely sepa- 
ate motor for the slow speed stringer, 
that is, it was connected to one of the 
shafts through an over-running clutch, 
so that you could use a speed of ap- 
proximately three or four hundred feet 
per minute for stringing purposes, and 
when the main motor is running the 
auxiliary motor is not operating but the 
over running clutch is operating. 

Mr. Voigtlander: Was that small 
motor connected with the shafts of the 
large motor? 

Mr. Blount: It is connected to one of 
the shafts of the gear unit; we have a 
slow and a high speed shaft and the over- 
running clutch is connected to one of 
these shafts. 

Mr. Voigtlander: 
portional horse powers 
motors? 

Mr. Blount: I think about ten horse 
power; very small, because we are only 
running around three or four hundred 
feet per minute. 

Mr. Voigtlander: What proportion of 
the horse power of the two motors? 


What are the pro- 
of the two 


Mr. Blount: On the No. 2 machine, the 
main motor is a 75 horse power motor. 

Mr. Voigtlander: About one-seventh of 
the horse power. 

Mr. Blount: Approximately that; a 
little smaller than that, between a five 
and ten horse power. 

Chairman Gordon: There are several 
members of the A. S. T. M. Copper Wire 
Committee B-1 present. Have any of 
them anything to say at this time? I 
thought we would have quite an out- 
burst of questions to these two authors. 
Has any one else any questions? 

Mr. E. W. Clark: I would like to ask 
at what finishing speed you are run- 
ning No. 1 machine? 

Mr. Blount: At the Kearny Works we 
are operating at five thousand feet per 
minute and we are figuring on changing 
one of our machines to six thousand feet 
per minute. It has been designed for six 
thousand. 

Mr. Clark: What is your limitation of 
speed on that machine and why? 

Mr. Blount: The limitation is the size 
of the motor and it is about seven thou- 
sand feet per minute. 

Mr. Clark: How large a motor are you 
using now? 

Mr. Blount: Three hundred 
power motor on the big machine. 


horse 


Mr. Clark: A much bigger motor would 
be bigger than the machine, wouldn’t it? 


Mr. Blount: It depends on the General 
Electric Company; all they have to do 
is to make a smaller motor. 


Chairman Gordon: Are there any 
other questions? If not, we will proceed 
with the next paper on our program. 
The subject is a very timely one, “De- 
velopment of Apparatus for Shaving 
Copper Wire Commercially”, by Mr. C. 
E. Weaver, of the General Electric Com- 
pany, Schenectady. Mr. Weaver. (Ap- 
plause). 
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Mr. C. E. Weaver: At the conclusion 
of this short paper, I have a few samples 
here showing comparisons between the 
rods treated by the shaving process and 
those that have not been treated, put in 
the tension machine and stretched to 
illustrate the difference in the surfaces 
and you might be interested to pass them 
around or to come here and look at them 
and see the difference which we believe 
is quite considerable. I will just read 
this short paper direct and then will try 
to answer any questions from the floor 
which you may see fit to ask pertaining 
to the apparatus in question. 

(Mr. Weaver presented his paper). 

Chairman Gordon: I am sure many of 
us would like to look at these samples 
and they will be available for examina- 
tion. 

Mr. C. E. Weaver: I have here two or 
three little samples of enameled wire. 
We had a ease, through one of our 
customers to whom we were selling 
enameled wire, and it was of the variety 
that had to pass a fifteen hundred volt 
test in salt water solution without break- 
ing down, and we lost large quantities of 
it; in fact, most manufacturers could 
not furnish it. At my suggestion they 
took some .350” shaved bull ring, an- 
nealed it, and drew it to .128” and 
enameled it. Since then our entire pro- 
duction to this customer has been this 
type of wire and our losses have been 
practically eliminated. Also, the high 
potential test on the wire where the 
breakdown before was slightly above 
1500 volts, the breakdown on the shaved 
enameled wire ran to between 6000 and 
7000 volts, which fact, I thought would 
be quite interesting to the trade. 

Chairman Gordon: Mr. Weaver has 
kindly agreed to answer any questions. 
Any one who has a question for him 
may now present it. 

Mr. Devitt, of the Bridgeport Brass 
Company: Do you find it necessary to 
lighten up your reductions due to this 
clean surface shaved wire? 

Mr. Weaver: No, but we did do this. 
We started in making shaved wire with 
much smaller rods than we started with 
when it was open-fired, that is, we do 
not need to use rods where it has to be 
re-worked so much, because we shave 
immediately, after passing it through a 
breakdown die, one die to make it round 
and reduce the surface defects; then it 
goes through the shaving die and from 
there on it is in a condition better than 
a great many open fires and re-draws. 

Mr. Clark: I think I can answer your 
question; I think it will take a B and S 
gauge number without drawing. 

Mr. Sidney Rolle: Did you have to 
shave some O. F. copper? 

Mr. Weaver: Yes, we have shaved 
quite a little. We had some trouble with 
our set-up for shaving that, but recently 
we shaved some and with a slight change 
in my die I have been able to do it quite 
as well as tough pitch. 

Mr. Rolle: You found it difficult to get 
rid of the shavings, didn’t you? 

Mr. Weaver: No, I don’t think we have 
much trouble with the shavings. We 
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don’t break up the shavings. The oper- 
ator takes the shavings off as the run 
proceeds: he has a pitchfork standing 
there and takes the pitchfork and throws 
the shavings up on a big trailer handling 
them exactly as he would hay. Then 
they are taken off and baled in the scrap 
department. 

Mr. Blount: Do you have an inspection 
of your rod so that if you have a sliver 


in your rod which you have not remove 
you can take it out? 


d, 


Mr. Weaver: We have a laboratory 
service down there headed by Dr. Barker 


and they watch it closely. I am not 
wire man. Probably Mr. 
answer that question better than 


could. 


a 


Clark can 


I 


Mr. Clark: The wire is carefully in- 
spected for any defects after shaving— 
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The Modern Method That Utilizes 
HIGH TEMPERATURE AIR 


free from products of combustion 


By circulating clean heated air free from products of combustion the 
Ross Wire and Rod Baker dries your product in much less time and 


entirely without the rusting often caused by other methods of baking. 


The lime coat with this improved type of air heating and circulation dries 
to a soft smoothness which prolongs the life of the drawing dies. 


Ross Indirect Air Heaters are de- 
signed to supply heated air free from 
combustion gases. They are supplied 
for use with any gas or oil fuel 


available. 


Whether your requirements are for a 
new baker or the revamping of your 


present unit, write us for particulars. 











ROSS ENGINEERING | 


CORPORATION 
'350 MADISON AVE., NEW YORK, N. Y. 
_ CHICAGO, 1 LL. DETROIT, MICH. PITTSBURGH, PA. 
ROSS ENGINEERING OF CANADA. LTD. Dominion Square:, Building, Montreal 
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the inspection is very much closer than 
on other types of rods, the closest I have 
ever seen. If there is a line, it shows 
immediately on that smooth surface and 
the rod is thrown out. 

Mr. Rolle: Can you tell us what 
changes were made in the lubricant due 
to the fact that the wire was smoother? 


Mr. Weaver: I said that the lubricant, 
owing to the fact that the surface of the 
wire was so smooth and had very small 
indentations of any kind was not carried 
over in any great amount; therefore we 
found that it was necessary to put a 
special surface on the block subsequent 
to the shaving operation in order not to 
damage the wire on the block. 

Mr. Rolle: So you made no changes 
in the lubrication at all? 

Mr. Weaver: No, we did not. The 
lubricant is just the same, but the wire 
is not lubricated at the shaving die; no 
amount of fluid will lubricate the wire 
at the shaving die. 

Mr. Rolle: I meant the operation sub- 
sequent to the shaving. 

Mr. Weaver: Well, operations subse- 
quent to shaving seem to be unaffected 
by the smoothness of the rod other than 
the die immediately behind the shaving 
die; the wire immediately behind the 
shaving die does have a tendency to ring 
the next die more rapidly than it would 
if it was not shaved; so now, with a high 
production we are getting from the 
shaving die, often we have to stop before 
our run is completed and change that 
one die, but the other dies seem to be 
unaffected after we have that one draw. 
Maybe changing the lubricant at that 
spot would help. That is worth consider- 
ing. 

A Member: At what speed do you 
shave this wire? 


Mr. Weaver: Our average speed on 
the three block machine is a little in 
excess of two hundred feet a minute, 
and on the six die machine, two hundred 
and fifty to three hundred feet a minute. 


Mr. Devitt: Do you find any differ- 
ence in shaving at a low speed as com- 
pared with the high speed machine? 


Mr. Weaver: No, at first I was of the 
opinion that the top speed at the shaving 
die would be a hundred feet a minute, 
but since then we have run from two 
hundred to three hundred feet a minute 
and more, experimentally, and we find 
no especial damage to the surface of the 
wire or shaving die. Of course when we 
go beyond certain speeds, it does reduce 
the shaving die life, but there were so 
many other elements entering into it that 
it did not seem advisable to increase the 
speed; that is, when you stop and think 
that at the end of every coil we stop and 
tie off, and that the running time on a 
six hundred foot coil at two hundred feet 
a minute, is about three minutes; there- 
fore, the running time is such a smali 
proportion of the other time,—the time 
of handling and everything like that,— 
that even though we increase the speed 
of actual shaving and run a coil through 
there in half that time, we would not 
gain anything because we could not get 
the stock to and away from the machine. 
In other words, nothing would be gained 
by increasing shaving speed. 

A Member: What is the thickness of 
chip? 

(Please turn to Page 83) 
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Insulated Wire and Cable Products 





ANUFACTURERS of insul- 


ated wire and cable reported 
slight decreases in employment, 
wages, and production for 1939 
as compared with 1937, according 
to preliminary figures compiled 
from returns of the Census of 
Manufactures for 1939 and re- 
leased today by Director William 
Lane Austin, Bureau of the Census, 
Department of Commerce. 


+ + + 
HIS industry as constituted for 
census purposes, includes 


establishments primarily engaged 
in the manufacture of insulated or 
armored wire and cable for trans- 
mitting electrical energy. The 
manufacture of uninsulated wire is 
included in the report for the “Wire 
drawn from purchased rods’ in- 
dustry. 
oe, 


HE wage earners primarily en- 
gaged in manufacturing in 
this industry in 1939 were 15,696, 
a decrease of 7.2 percent compared 
with 16,913 reported for 1937, and 
their wages, $18,637,729, were less 
than the 1937 figure, $20,683,021, 
by 9.9 percent. These decreases 
may be partially accounted for by 
the fact that the 1939 Census of 
Manufactures questionnaire, for 
the first time, called for personnel 
employed in distribution, construc- 
tion, etc., separately from the man- 
ufacturing employees of the plants. 
It is not known how many of the 
wage earners reported for 1937 
were engaged in distribution and 
construction and how many were 
engaged in manufacturing. Em- 
ployees of the plants reported as 
engaged in distribution and con- 
struction activities in 1939 are not 
included in this preliminary report 
but will be included in the final 
report. 
++ + 
HE value of products of the in- 


dustry for 1939 amounted to 
$120,390,050, which was a decrease 
of 10.6 percent as compared with 
the $134,633,318 reported for 
1937. All figures for 1939 are pre- 
liminary and subject.to revision. 


INSULATED WIRE AND CABLE PRODUCTS, BY CLASS AND VALUE: 
1939 AND 1937 





total value 


and 6) 


Rubber insulated: 

Lighting and power circuit— 
Braided 
Leaded 

Telephone 

Flexible cord 
and rayon covered) 

Cotton-insulated, 
slow-burning 
Paper-insulated, 


cluding submarine) 
Varnished-cambric insulated 
Asbestos 
Magnet: 


Enameled 
Armored cable or conductor 


complete 


All other 





1, Insulated Wire and Cable industry, all products, 

2 Insulated wire and cable ......... 

3 Miscellaneous products not specified 

4. Receipts for contract and repair work ........ 

5. Other products (not classified in this industry) 

6. Insulated wire and cable made as secondary pro- 
ducts in other industries ......... 

Insulated wire and cable, aggregate value (sum of 2 

Set ee omar $207,623,361 


1939 1937 
Se ae tie $120,390,050 $134,633,318 
dass bia la tas 90,102,454 101,058,540 
ap ataten aie 261,053 2,610,097 
6,446 93,086 
130,020,097 30,871,595 
See tis Witie ME (os 2117,520,907 144,283,095 


(rubber insulation, cotton, silk, 
including weatherproof and 
including lighting and power 
circuit, and telephone and telegraph cable (in- 


Cotton, silk, and rayon covered ... 


Appliance and extension cords, with attachments, 
Ignition-cable sets or wire assemblies for internal- 
combustion engines ............... 


ah tne Pe worse 38,753,887 46,991,147 
BSS ae preteteta 5,327,464 14,845,464 
Ray a lsialaacehalats 7,351,218 9,562,309 
set ayare, Srecoerare 16,002,647 19,033,044 
Seah OE Eee 19,825,850 22,680,226 
fais ecid ouleiong 20,783,475 33,420,257 
se Kaa sas ate 6,189,380 9,140,468 
plat wee orotapy. std 4,476,413 6,529,516 
Bards absiolldne acer 12,970,961 15,515,204 
si iierse atacand 12,460,171 14,290,085 
Coe 12,984,748 8,916,756 
Parr Oe 5,840,053 4,285,407 
A Cre 7,714,216 13,389,216 
ees exe atata 36,942,878 26,742,536 


$245,341,635 











1 Telephone apparatus, washing machines, switches, switch boxes, wiring devices, 


conduits. 


2 Incomplete; complete figures will be given in final report. 


Insulated Wire and Cable Markets 
NITED STATES exports of 
rubber-covered wire dropped 

from a total of $1,034,505 in July 

to $289,430 in August. The United 

Kingdom continued to be the best 

market, with exports valued at 

$168,016 in August against $555,- 

752 in July. 

++ + 
Cuban Market for Insulated 
Wire and Cable 

UBA has provided during the 
past few years a market for 
insulated wire and cable averaging 
well over $300,000, most of which 
has been furnished by manufac- 
turers in the United States. This 


trade has resulted from the larger 
number of customers making con- 
nections to power-company lines 
and from greater activity in 
building construction. 
++ + 
| teen! 40 and 50 percent of 
the demand is for rubber- 
covered wire; next in demand is 
insulated copper wire other than 
weatherproof wire and telephone 
cable. Prior to the outbreak of 
hostilities in Europe, Germany was 
the principal competitor of Ameri- 
can manufacturers in supplying 
lead-covered wire, but in the past 
few months all imports of insulated 
wire have come from the United 


(Please turn to Page 69) 
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PRODUCTION FOR SALE OF 


STATISTICS --- OCTOBER, 1940 


IRON AND STEEL PRODUCTS 





































































































































































































































































































































































































AMERICAN IRON AND STEEL INSTITUTE October - 19h0 
Capacity and Production for Sale of Iron and Steel Products FEnion 
Propuction ror SaLz—Net Tons 
38 Current Month To Date (10 Months 1940) 
i E Annual Capacity Shipments Shipments 
“ Per cent To members of Per Cent To members of the 
: Tout | extcty | ent [saree | capt | pet | ag Buta 
___|_ finished prod finished products 
Ingots, blooms, billets, slabs, sheet bars,etc..|..34/ 1] xxxxxxx |W. ple | xxx |.slL,e3e.| lek, Tao 4,516,110! xxx |.2,170,285.|......oh8, 540) 
Heavy structural shapes... .cccccsssseceeee one ~B) 2 |. 5,205,300 1. -361,,813)..82.0)..52,427.) xxxxxxx 2,443,912). 56.3 337,957...) xxxxxxx 
Steel piling woth | 3 | ...32B, 000}. 30,746 )110.6.|..3,365.) xxxxxxx |. 167,950}..61.4.)....17,573.| xxxxxxx 
Plates—Sheared and Universal...............|..20.) 4 |...6,095,450..|.._ 43,817) 83.6)" 66,52h 1,567 3,314,544) 65.3! 508,195 17,011 
Skelp. ee 5] xxxxxxx 2349 cee 1. 36,638 ome Fp) we 0139329 | xxx 145,516 238,685, 
Rails—Standard (over 60 Ibs.).. 4 6 33947 5600 | salle 61,191) 2928 oan 4A RBRSRAEE Ew * oomnnde 1209... ee ee BY | 
Light (60 Ibs. and under) 6 7 306,800 15,933 61.3 63237. xXXXXXX 39,21 ZEEE 
All other (Incl. girder, guard, etc.).. 2) 8 hh B,900. eit 2,011 Rd. wang BED. ee LT ee Sy 3,729.) Scuexuas 
Splice bar and tie plates 200000 ecseeeceeeee ae} 9 deg 300 5200 .. ReReS": 7,998 25.4 1,364 £3225 5... 8,760 ERE ES 
Bars—M 355)10| xxxxxxx Ss FOF) .......... 59,252. 617,196. 289,091 
Concrete reinforcing —New billet. 16) 11 xXXXXXX 48288288 anne 2B 4 030.. TSEC ELE 
Rerolling. 18) 12 | xxxxxxx |. XXXXXXX 7,976.) xxxxxxx 
Cold finished—Carbon.. 18) 13| xxxxxxx XXXXXXX 16,703.) xxxxxxx 
Alloy—Hot rolled 6) 14] xxxxxxx _..115,,.682 xxx 9,671. hacia 10»! 2... 70,505. 59,446 
Cold finished 415) 15| xxxxxxx 10,503) xxx ad 969 | SERES ES 3,617. xRXXEXXX 
Hoops and baling bands. 5) 16) xxxxxxx 9,098] xxx |... 858) xxxxxxx 7,970.) xxxxxxx 
TOTAL BARS...... 24 | 17 |.125389,265.|.. 868,220) 82." hy 49,278..|...6;5905,5973|..63.0.|.. 957,997.|..__ 345,537, 
Tool steel bars (rolled and forged).................. 2} 18 |... kh Os 220 + eee Wsh77 16.8 = 716 | FERRY 517,979 63.1 4, ,980 Seeccaxzs 
Pipe and tube—B. Wooo... cccccsseececccceesseese 13.| 19 |..1,851,860.| 129,978 ee | BBO | xxxxxxx |.........oob,701|. 57.0). 64,355.) xxxxxxx 
20 }.. 15246, 340. ET. ty} hg BT. BEUCECE Low J RXEREKE 
21 |... 735,520. sauna 83 332 R580. SRRGEEH h.....2ee Setcezes 
22 | ..35159,840.|.. 169,745) 63. 475375.) xxxxxxx |...1,479,6 | xxxxxxx 
E | 23 }...... 151,145 ae une 296 0.4% oie taht 58. te Ge SD go 42202242 
Z if) oo ee 33,826). 71.9|.....3,020.) xxxxxxx |... OO.) xxxxxxx 
ID ercrniinacinnnniresssiinionsssntetsieleitdenstincens . 2 | xxxxxxx 125,589 xxx | 24,201 ae: Re 368. .---- L955. 201 
Bb) Wire Drawn ener DD. 26 | 292554210. 168,082). 88.0) 15,681)... 1,299.) | anne Dy BBO 
a Nails and staples..........................] 49} 27 |...25091,690.|..... 66,358) 71.7.|.....3,264% | xxxxxxx |. | xX RKKKE 
Barbed and twisted..... 16.) 28 438 5270. eta 19,750 53.2 a 5419 KERASES -| XEXXEXE 
Woven wire femee.....e.ceeeccececcsssssssesferdo | 29 |..........0 TR TIO... 15,909|..2%.3.|........ 234.) xxxxnxxx |... Juxxxxxx 
MIR iciecsephisseskitiesenintbarcosntinccl ae ae 19,050.) by 993). 49.5 | ; Bi xxxxxxx jxuxxxxxx 
All other wire products...00000000....... Be. ie OU ee MON! 27.6). el ex xxxx bo. |] XXXXKXX 
3) ee ee eee 4,596) 36.8 sass Dh] XXNKXKKX | eee SRS Sy 
Black plate ccnennnneennn] 2) 33 | ......053,295 28,733) 5109.) 5150 RY... 53.|........ 50,011 
Tin plate—Hot rolled... ec ocececeeenenrnref-oQ.] 34 |... 201,960 nd y296)| 22.9). 2,080 | xxxxxxx TT6.) xxxxxxx 
Cold reduced...... LQ.) 35 2,930,860 165,498 66.6)... 19,690.) xxxxxxx |...1,90h,. 2. : XXXKXXX 
Sheets—Hot rolled. | BO] 96 | xxxxxxx |...998,00L| xxx | Wh,251 | 19,185.) 4,579,298) xxx | ..W41,819) 132,078 
Galvanized... wee 16 eee ee & & | a 164,598 xxx | 10,498 EXER eex 1,248,409 fF 3 134,509 KXXXXXEK 
Cold PON ede cceceeeceesevceseeeeneeenee| LB) 38] xxxxxxx 267,550. xxx |... 5,566 “fC eae Fe: 1,914,333 Sk Ge (eee 65.037 Sescuxsse 
All other... Sern i 1k pee es hy 56 948 xxx | cody DHL) xx xxx xx .....#78,,526| x x x 20,130) xxxxxxx 
Totat sueers....|..27.| 40 |.13,255,610.| 1,087,697) 96.8) 59,636 19,185 |... 8,220,562) 7h.k| 661,495 |....132,078 
Strip—Hot rolled... _2k) a |.3,525,110 164,794) 55.2) 9,559 17,821. | ....1,213,827) 41.3 74,155 |.....141,815 
Cold rolled... : - 42 1,313,360 85,631) 76.9. 1,395.) xxxxxxx 618,532 3 56.5. 4,651 XXXXXXX 
Wheels (car, rolled steel) 000000000... 5| 43 42h , 385 15,549) 43.2 | we Paes ec oe 154,472 43.7 2,484 | xxxxxxx 
SERIA a Se Be fl 44 472,280 13,447)..33.6 | 82) xxxxxxx . 80,174) 20.4 |... 1,885.) xxxxxxx 
Track spikes. | AL) 45 327,275 8,728 $51..5 630 |xxxxxxx 89,364 32.8) 3,543.) xxxxxxx 
All other... : sleiaee nd | 46 9,100. F : 8 108,2 2 J KRESS soe 199| 115.66 | : eS Sear e es = 
TOTAL STEEL propucts.....|13%| 47 | xxxxxxx | 4,937,300) xxx | 103,002 | 201,370 | 30,099,499 xxx |.6,406,752...2,047,500 
Estimated total steel finishing capacity based l Nl | | | | 
on a yield from ingots of 68 % PP, Ee: OM IE Pi Bie IS OO ie on ee 
Pig iron, ferro manganese and spiegel..........|...26| 49| xxxxxxx |.......614,240].x x x |....60,920 .189,5 4,770,719! xxx |.....48 B61 ]1,301,221 
Ingot moulds... ult} so] xxxxxxx ; 52,420 ee: 151 6\ xxx ge “4 we TS he x'x x aaa 0370 x ~ x fal x 
P __| Rl Rar EE GP 160,600} 5,984) 29.5) 229 | Mites 7. (ek i es 3s ee 1,716 
z 2 Pipe and tubes... . | ee. §2 109,377 actions 4,999 53-9! 152 | ee ee ew yy eee 3h, 886 | Ve a 850 SKE SES 
5B] Al other |... 53 7,180)... 877)..14.5 315 | eee «wou PGA 1667 | ......217E | 2,326 
TOTAL IRON PRODUCTS (ITEMS 51 to 53) ..|.. L2} 54 276,247 | 9,860; 42.1) 725 | 13 tL s191! 50.9 | 35390 | 4,042 
Total number of Total steel products produced for sale, less shipments to members of the industry for conversion into further 
compen ies includ ed-153 finished products’ Current month __ 4,670,010 w Be _102.2 % of Finishing Capacity 
To date 36,851,951 wr. 82.0 % of Finishing Capacity 
The above tonnages represent 68.9 _% of the ingots produced by companies whose products are included above 
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Exports and Imports of Wire 

















Exports of Iron and Steel Wire Products in Oct. 1940 and Oct. 1939 
(In gross tons) 

OCT. SEPT. OcT 
1940 1940 1939 
Wire rods 31,253 50,891 2,779 
Strip steel . , 16,571 17,482 10,253 
Plain, black or’ galvanized iron or steel wire 11,730 18,426 5,271 
Barbed wire and woven wire fencing 7,444 3,235 7,167 
Woven wire cloth . is : 4 275 349 252 
Wire rope , ‘ : Phat 1,113 1,027 741 

Insulated iron or steel wire and cable—see analysis below 
Other wire and manufactures . : ; 1,802 1,236 1,140 
Wire nails ...... 2,201 3,318 2,720 
TORS S22... : ; 65 62 37 
Other nails, including staples ... 336 337 586 
Bolts, machine screws, nuts, rivets and washers 5,286 5,434 814 
Total, these 11 classifications 78,076 101,797 31,760 

Imports of Iron and Steel Wire Into the United States 
(In gross tons) 

Concrete reinforcement bars oanses Bo as i Oa 
Hollow bar and drill steel 15 l 107 
Wire rods k = 37 1,152 
Barbed wire ‘ 100 
Round iron and steel wire 34 286 
Telephone and telegraph wire R binds 
Flat wire and strip steel 47 273 
Wire rope and strand 16 4 54 
Other wire rats 18 
Hoops and bands 10 2 185 
Nails, tacks and staples . 1 1 73 
Bolts, nuts and rivets 1 10 
Total, these 12 classifications 42 127 2,258 








Exports of Insulated Wire 


and Cable, October 1940 








Total, these 4 classifications 





Foreign To U. S. Possessions 

Pounds Dollars Pounds Dollars 

Rubber covered wire 677,700 $144,735 232,287 $ 46,503 
Weatherproof wire 144,673 25,587 135,347 23,743 
Other insulated copper wire 1,706,646 477,196 346,994 55,182 
Nickel-chrome electric resistance wire 37,032 52,404 Seton) = 1 ugha 
2,566,051 $699,922 714,628 $125,428 








lron and Steel Exports 


XPORTS of iron and steel pro- 
ducts from the United States 
(scrap excepted), registered their 
second successive monthly decline 
in October during which the total 
was recorded at 846,584 gross tons 
valued at $47,244,600, which com- 
pared with 965,444 tons ($50,630,- 
600) during the preceding month, 
and 255,081 tons ($16,836,000) in 
October, 1939. 
++ + 


HIPMENTS of such leading 
items as nonalloy ingots and 
blooms, plain structural shapes, 
nonalloy other plates, nonalloy 
other bars, and pig iron were all 
smaller in October than during the 
preceding month and the volume 
of trade with such outstanding 
markets as the United Kingdom, 


Japan, the Union of South Africa, 
and Argentina was sharply re- 
duced. 
++ + 
HE chief commodity exported 


during October was nonalloy 
ingots and similar products, the 
total reaching 208,461 tons, includ- 
ing 165,522 tons sent to the United 
Kingdom, 18,820 tons to Canada, 
and 12,887 tons to Japan. Alloy 
ingots followed with shipments re- 
corded at 110,632 tons, including 
shipments of 106,296 tons to the 
United Kingdom. Plain structural 
shapes—-of which 55,187 tons were 
exported during the month—went 
principally to the United Kingdom, 
30,304 tons, and Canada, 12,762 
tons, while of the 51,933-ton trade 
in nonalloy other plates 18,060 
moved to Canada, and 15,564 to the 
United Kingdom. 


OMPARATIVE figures’ de- 


scribing the trade with lead- 
ing markets show the United King- 
dom to have taken 461,480 tons of 
iron and steel in October against 
607,931 in September; Canada 
bought 122,723 tons against 105,- 
933; Japan 45,599 against 54,845; 
the Union of South Africa 17,825 
against 34,255; and Argentina 19,- 
508 against 14,179. 
+ + + 
UMULATIVE figures covering 
the first 10 months of 1940 
show the iron and steel export 
trade of that period to have been 
several times as great as that of 
the comparable period of 1939. 
Between January 1 and October 30, 
1940, exports totaled 6,336,535 tons 
valued at $389,228,117, against the 
1939 10-month figures of 1,772,068 
tons valued at $116,555,474. 


++ + 
Imports 
RON and _ steel imports con- 


tinued to advance in October 
with the total for the month ag- 
gregating 3,724 gross tons valued 
at $196,850, which compared with 
2,542 tons valued at $161,000 dur- 
ing the preceding month, but were 
sharply lower than the 16,884 tons 
valued at $1,147,600 recorded in 
October, 1939. 


+ + + 
UMULATIVE 1940 receipts 


were less than one-fifth the 
volume of those of the comparable 
period of 1939 and, roughly, one- 
third the value. The trade during 
the period from January 1 through 
October 31, 1940, amounted to 50,- 
533 tons valued at $5,725,432, and 
that of the comparable period of 
1939 amounted to 257,848 tons 
valued at $15,244,958. 
++ + 
PIEGELEISEN was the chief 
material imported during Octo- 
ber — the 2,714-ton total coming 
entirely from Canada. Pig iron 
took second place, with receipts 
totaling 590 tons, of which 363 tons 
are accredited to Canada and 227 
tons to British India. Similarly, 
Canada was the sole source of the 
138 tons of railway track material 
imported during the month. 
ax, on 
HIEF suppliers during the 


month were, in point of ton- 
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nage, Canada, 3,365, India 227, and 
the United Kingdom, 48. 
++ + 
MPORTS of iron and steel scrap 
also rose during the month, but, 
as with iron and steel, the total was 
small in comparison with that of 
October, 1939. October, 1940, im- 
ports totaled 242 tons valued at 
$3,351, compared with 56 tons 
valued at $1,017 during the preced- 
ing month and 3,216 tons valued at 
$27,314 in October, 1939. October, 
1940, receipts included 154 tons 
from Mexico, 56 tons from Canada, 
and 32 tons from Honduras. 
; + + + 
UMULATIVE 10-months scrap 
imports total 1,726 tons valued. 
at $44,148, compared with 27,488 
tons valued at $281,223 in the com- 
parable period of 1939. 
+ + + 


lron and Steel 
CTOBER scrap exports from 
the United States — 258,926 
gross tons valued at $4,605,299— 
were slightly larger than the 255,- 
608 tons valued at $4,437,019 re- 
ported during the preceding month. 


In October, 1939, this trade 
amounted to 336,775 tons valued 
at $5,730,606. 
++ + 
RON and steel scrap comprised 
258,482 tons of the October 
total. Since the exportation of all 
grades of this material became sub- 
ject to license on October 16, with 
the further qualification that the 
issuance of such licenses would 
thereafter be limited to shipments 
moving to countries of the Western 
Hemisphere and to Great Britain, 
shipments reported to have been 
made to Japan (147,708 tons), 
Spain (9,176 tons), China (227 
tons), British India (118 tons), and 
Iraq (75 tons) actually describe 
shipments made to October 15 only. 
The figures for the United King- 
dom (55,098 tons), Canada (44,205 
tons), and Mexico (1,875 tons), 
since these countries lie within the 
areas eligible to receive licenses, 
relate to the full calendar month. 
+ + + 
NCLUDED also in the October 


total was 324 tons of tin plate 
circles and similar products valued 
at $16,127 (of which China took 





274 tons and Greece 50 tons), and 
120 tons of waste waste tin plate 
valued at $9,063 all of which went 
to Hong Kong. 
+ + + 

UMULATIVE §scrap_ exports 

for the first 10 months of 1940 
stand at 2,678,759 tons valued at 
$45,708,493 against 3,098,369 tons 
valued at $46,572,685 exported in 
the comparable period of 1939. 


+ + + 


Wood Screws 
XPORTS of iron and steel wood 


screws during October, 1940, 
totaled 93,749 gross valued at $18,- 
500. Of this total British India 
took 41,528 gross valued at $8,765; 
Netherlands Indies, 15,908 gross 
valued at $2,295; Union of South 
Africa, 6,758 gross valued at $1,- 
405; Venezuela, 5,522 gross valued 
at $993; Chile, 4,205 gross valued 
at $594; Ecuador, 3,610 gross 
valued at $535; Cuba, 3,414 gross 
valued at $565; Philippine Islands, 
2,417 gross valued at $907 ; Canada, 
2,401 gross valued at $368; Colom- 
bia, 1,942 gross valued at $466; and 
Bolivia, 1,052 gross valued at $249. 
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IMPROVEMENT 


MICRO-WELDERS with dial indicating an- 


nealing attachments are now available for 


There is positive control of annealing tem- 
perature and already hundreds of these 
MICRO-WELDERS are proving 
their dependability and satisfactory per- 


manufacturers. 
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MICRO PRODUCTS COMPANY 


20 NORTH WACKER DRIVE, CHICAGO, ILL. 


Telephone, State 7468 
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XPORTS of brass wood screws 
during the same period totaled 
5,477 gross valued at $2,036. Of 
this total Argentina took 1,750 
gross valued at $385; Canada, 925 
gross valued at $416; Netherlands 
Indies, 775 gross valued at $219; 
Chile, 520 gross valued at $136; 
Republic of Panama, 340 gross 
valued at $250; Burma, 338 gross 
valued at $146; Colombia, 316 
gross valued at $206 and Nether- 
lands West Indies, 262 gross valued 


at $101. 
+ + + 


MPORTS of wood screws during 
the same period were none. 
+ + + 


Insulated Wire and Cable 
Products 
(Continued from Page 65) 


States. Competition from Euro- 
pean sources had been based main- 
ly on price. European insulated- 
wire products were generally of 
lower quality than the American, 
usually being of lighter weight. 
++ + 
ARRING unforeseen changes in 
basic economic conditions in 
Cuba, it is expected that trade in 
most classes of insulated wire will 
continue in sizable volume. Build- 
ing construction is expected to con- 
tinue active for some months at 
least, and power-company officials 
feel that the rising trend in 
customer connections will not begin 
to level off for some time. 
+ + + 
HE A. M. Byers Company, long 
a leader in the manufacture 
of wrought iron, has announced 
that it soon will enlarge its activi- 
ties to include the production of a 
broad line of alloy steels, including 


stainless. 
+ + + 


RODUCTION will begin within 
four to six months. An addi- 
tion will be built to the company’s 
Ambridge plant, and will be used 
as a melt shop for new electric 
furnace equipment that is to be 
installed. Other basic production 
equipment for heating and rolling 
alloys already is in existence with- 
in the plant. Initial products will 
be billets and bars for alloy steel 
fabricators. 
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1 GOT THE CHASSIS FROM CHRYSLER, THE 
MOTOR FROM FORD, THE BODY FROM WILLYS 
AND THE WHEELS FROM AN ICE-WAGON 








But you'll find it generally works 


better when it’s all engineered by 


one maker! 





For lead encasing rubber hose the canny investor makes 
a complete installation, with all items of equipment from 
one maker . . . choosing, of course, the source that, upon 
investigation, offers most value, dollar for dollar. 


That this source is most often* ROBERTSON is a true 
reflection of our engineering ability and skill—of the 
worth of the products and the integrity of the maker. 
We invite your most rigid investigation! 





*The majority of all leading rubber hose producers use 


ROBERTSON lead encasing equipment. 


JOHN ROBERTSON CO., INC., 125-137 Water St., Brooklyn, N. Y. 


ROBERTSON CABLE LEAD 
ENCASING EQUIPMENT 


HYDRAULIC PRESS + HIGH PRESSURE 








HYDRAULIC PUMP «+ CLOSED 
LEAD MELTING POT 
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— Proceedings — 
Electric Patenting 
(Continued from Page 46) 


Mr. Zur: In the first place, the elec- 
trically patented wire possesses a higher 
tensile strength than the same wire pro- 
duced by furnace heating and lead 
quenching. We start off in the patented 
condition with a higher tensile and 
higher physical properties right down 
the line. We have found that the elec- 
trically treated wire will attain a given 
tensile strength with much less reduc- 
tion than the conventional treated wire. 
If we start in, theoretically, with the 
same tensile strength, the electrically 
treated wire will give us a considerably 
higher tensile strength than the con- 
ventionally treated or patented wire 


given the same amount of reduction. 
Much less drafting is required to attain 
the desired tensile strength with elec- 
trically patented wire. For instance, if, 
in the conventional practice it will take 
an 85% reduction to obtain a tensile 
strength of two hundred and forty thou- 
sand pounds per square inch, we can 
obtain that tensile with much less draft- 
ing. 

Mr. Lewis: Well, that would seem to 
be advantageous when you are making 
your last run; on the other hand, it 
would seem to be a disadvantage as you 
work down toward refining. In other 
words, would you not have to have it 
more often, or do you maintain that 
although your wire reaches the same ten- 
sile strength sooner, it is possible to go 
on and draw further? 

Mr. Zur: That is correct. 
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IN IMPORTANT INDUSTRIES 


The ability of any company can be 
accurately judged by the calibre of 
customers it keeps on its repeat 
order list. 


We are proud to be serving . . . 
repeatedly . . . many of the nations 
leading industries. 


Write Today 


Over 20 Years’ Experience 


The CARL“MAYER (xp. 





3030 Euclid Ave... CLEVELAND, OHIO. 





Mr. Lewis: I notice that at the pat- 
enting point the wire has not only higher 
tensile but a considerably better ductility 
as measured by reduction of area. Does 
that persist throughout the whole draft- 
ing? 

Mr. Zur: That persists throughout the 
entire drawing range. Now in the pat- 
ented condition we find that wire treated 
electrically, using the same wire tem- 
perature and the same lead temperature 
as used in furnace patenting, that of the 
two, the electrically treated wire will 
have the higher tensile although the 
same temperature time conditions have 
been used in the treatment. The dif- 
ference is due to the fact that the elec- 
trically treated wire was treated at a 
much greater speed and quenched on a 
rising temperature. In the case of the 
furnace treated wire, it went through 
the furnace at a _ slower rate and 
traversed a space between the furnace 
and the quench, where no more heating 
was done and yet the actual quenching in 
the lead did not begin. 

Chairman Westphal: Do you have any- 
thing to ask further? 

Mr. R. M. Beard, of the Columbia 
Steel Company: Could you give us some 
figures of the feet per minute obtainable 
by your process? 

Mr. Zur: Yes, for instance on No. 5 
rods, the speed used in conventional 
practice is from 5 feet a minute to 25 
feet a minute, depending on the par- 
ticular practice. We have run No. 5 
rods at speeds of 40 and 45 feet per 
minute without any difficulty, and of 
course if you have your quench bath 
long enough, there is no reason why you 
cannot run it faster, and of course the 
speed on the lighter gauges is increased 
in proportion. The electrical capacity 
of the equipment is such that it will heat 
so many pounds of steel per hour in- 
dependent of the size of the wire treated; 
that is, it will treat 2000 lbs. an hour, 
No. 5 rods or 16 gauge, provided you can 
handle the lighter gauges that fast. 

Chairman Westphal: If you put on 
more strands, you get more than a ton 
an hour, two tons an hour? 

Mr. Zur: Well, it depends on the elec- 
trical capacity of the equipment. If the 
transformer used is rated at 150 KW, 
that size will heat 2,000 pounds per 
hour; you cannot exceed that tonnage 
without increasing the electrical capacity 
of the power supply unit. 

Chairman Westphal: It is an engin- 
eering problem? 

Mr. Zur: No, if a unit is designed for 
a maximum production of 3,000 pounds 
per hour, you cannot exceed 3,000 pounds 
per hour. It is merely a question of 
original installation. If it is designed 
for a thousand pounds maximum produc- 
tion per hour, that is the maximum pro- 
duction capacity. If it is designed for 
three thousand pounds per hour, that 
is the maximum production capacity, re- 
gardless of the size of wire you run 
through it. 

Mr. W. G. Clements, of the Bethlehem 
Steel Company: I would like to ask if 
you have made any torsion tests on this 
electrically patented wire, or wire drawn 
from rods that were electrically patented, 
as against the conventional method of 
patenting? 

Mr. Zur: We have made torsion tests 
on wires which were furnace heated and 
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salt quenched, double lead patented, and 
electrically patented. Now as to the 
comparative torsion tests on these wires 
of the same analysis from the same coil, 
the torsions were about the same. In 
some cases they were a little lower 
but they were well within the range of 
the required torsion for that size of wire. 

Mr. Johnson: Do you mean that the 
torsions were about the same for equal 
tensiles? 

Mr. Zur: No, not quite that. In the 
case of the electrically treated wire the 
tensile was considerably higher than 
was the case with the conventionally 
treated wire; that is, the torsions were 
the same, but the tensiles were different. 

Mr. Johnson: The tensiles were high 
when the torsions were the same? 

Mr. Zur: That is right. If both wires 
were subjected to 80% drafting or so, 
then the torsions would be the same, 
and the tensile would be higher in the 
case of the electrically patented and 
drawn wire. 

Mr. Clements, of the Bethlehem Steel 
Co.: What is the limitation on the size 
of the rods you are able to handle on 
this equipment? 

Mr. Zur: As far as the resistance 
heating cycle is concerned, there is no 
limitation in the size of rod which can 
be treated other than in mechanically 
handling the stock. You have to get 
the material into the lead bath and out 
for contact purposes and also for quench- 
ing. Of course when you get into the 
heavier rods, you have to make your 
lead pots long enough to take the bends 
without over-taxing the sinkers' or 
sheaves on the lead pots. Lead pots can 
be designed to handle anything that can 
be treated in continuous operation with- 
out too much trouble in handling on the 
take-up blocks. 

Mr. Sidney Rolle, of the Pittsburgh 
Steel Company: You have much higher 
tensiles in the electrically patented wire, 
but the same torsion. Now the percent- 
age of draft on electrical wire, and 
then you have the same tensile as on the 
lead bath wire. What would be the 
relative relationship of the torsions? 

Mr. Zur: Well, in that case the torsions 
would change; I don’t have any definite 
figures on that. I don’t know offhand 
how that would be. 

Chairman Westphal: I am sure we all 
appreciated this paper and the fine way 
Mr. Zur so carefully answered all these 
questions. I want at this time to express 
to Mr. Zur on behalf of the Wire Asso- 
ciation our appreciation for the fine 
presentation of his paper. If there are 
no other questions, the meeting stands 
adjourned. 





This is an invitation for you to become 
a member of The Wire Association. 


The Annual Dues are $10.00 
a 


The 1941 Convention will be held in 
October at Philadelphia, Pa. 


a. 
For Details Address 


Richard E. Brown, Secretary 


The Wire Association 
300 Main St. Stamford, Conn. 
Stamford Trust Co. Bldg. 











January, 1941 





Hire this 


aero 


PR 
au; 


for 41 





Here’s a skilled workman — one who’s background 
includes laboratory perfection and years of experience 
in smoothing out production, increasing product qual- 
ity and cutting down costs. Absolute UNIFORMITY 
in tensile strength, analysis, gauge and finish are 
Keystone’s chief characteristics. That’s why so many 
plants have put Keystone wire to work. Perhaps you 
need a SPECIAL wire — or wish samples of regularly- 
stocked wire. Why not arrange for an interview? 


KEVF STORE 


STEEL & WIRECO. Dept.W PEORIA, ILLINOIS 
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R. E. Zimmerman Elected President 
Of American Standards 
Association 

. E. ZIMMERMAN, vice-presi- 


dent of the United States Steel 
Corporation, has been elected 
president of the American Stand- 


ards Association. 
++ + 


R. ZIMMERMAN has served 


as vice-president of the As- 
sociation since 1938, and has been 
a member of the Board of Direct- 
ors since 1937, when he was nomi- 
nated for membership by the 
American Iron and Steel Institute. 
Mr. Zimmerman is well-known both 
in industrial and_ educational 
circles. He is a member of the 
Metallurgical Advisory Board; the 
Carnegie Institute of Technology ; 
Trustee of Hood College; and 
Member of the Corporation of the 
Massachusetts Institute of Tech- 


nology. 
+ + + 


R. ZIMMERMAN will succeed 

Edmund A. Prentis of the 

firm of Spencer, White, and 
Prentis. 


H. T. Lintott, Manager Industrial 
Relations, Columbia Steel Co. 
. T. LINTOTT has been ap- 
pointed manager of industrial 
relations by Columbia Steel Co. 
subsidiary of United States Steel 
Corp. He succeeds E. M. Stephens, 
who since 1939, has been on tem- 
porary assignment in the post from 
United States Steel Corp. of Dela- 
ware, Pittsburgh. The appoint- 
ment will be effective Dec. 1. 
++ + 
R. LINTOTT, who until his 
present appointment, served 
as general superintendent of 
Columbia’s Torrance, Cal., plant, 


_will be transferred to the com- 


pany’s general office in San Fran- 
cisco. 
+ + + 


ESIDES serving as_ general 
superintendent, Mr. Lintott 
has been active in civic affairs of 
Torrance. He is a native of 
Visalia, Cal., and attended the 
University of Nevada. In 1928 he 
joined Columbia Steel Co. as chief 
electrician of the Torrance plant. 





In 1929 he was advanced to assist- 
ant general superintendent and in 
1939, general superintendent. 


ee = 
Northwestern Steel & Wire Adds 
New Electric Furnace 


ORTHWESTERN STEEL & 


WIRE COMPANY of Sterling, 
Illinois, has placed a contract for 
an additional fifty-ton top charge 
electric furnace. This will almost 
double its present capacity of elec- 
trically refined steel for the man- 
ufacture of wire products. 


++ + 
LECTRICALLY refined steel 


with its basically greater 
strength and corrosion resistance 
is being used largely for products 
required in the National Defense 
Program. Electric furnace melt- 
ing capacity is now being taxed to 
the limit and delivery promises on 
many products are from three to 
five months. Northwestern Steel 
& Wire Company is the only steel 
maker using this process for the 
manufacture of common. wire 
products. 








OF THE MODERN TRENDS 


Hubbard Spool Company 
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* * SHIPPING SPOOLS AND REELS * * * 


PROCESSING SPOOLS AND REELS * * 


NON RETURNABLE 


STAINLESS STEEL ANNEALING 
STEEL + + ALLOY BRAIDING 
DIE CAST AND 
COMPOSITION celia 











"25 Years of All Types of Spool and Reel Construction" 
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Wire Products Quoted on 
New Basis 


HE “American Metal Market” 

recently reported that al- 
though no public announcement 
has been made of any change in 
price on wire or wire products, 
during the past several months 
and also more recently, producers 
have been putting into effect re- 
visions in their method of quoting. 


is 


T was further stated that at 
present, manufacturers’ wire is 
being sold on what almost corre- 
sponds to a spot basis. Sales are 
being made for shipment within 
the first quarter at current levels 
but no price has been named to 
cover all shipments made within 
the first three months of 1941. In 
other words, should an increase be 
made, producers would probably 
bill new orders at the high price 
and continue to ship previously 
placed commitments at the old 

price. 

+ + + 


ECENTLY mills have also dis- 

continued their former method 
of quoting merchant wire products 
on a spot basis for shipment with- 
in 60 days, and are now quoting 
on a spot basis with shipment at 
mills’ convenience. 


+ + + 


LSO, producers are _ discon- 

tinuing a practice of many 
years standing in granting a 10% 
discount on all nail and _ staple 
extras on straight or mixed car- 
loads when shipped to one con- 
signee. Henceforth, this 10% 
discount will only apply on ship- 
ments to jobbers’ stocks. 


+ + + 


LTHOUGH new bookings in 

wire rods and manufacturers’ 
wire this month will most likely 
fall below the November total due 
to holiday interference, the same 
does not apply to merchant wire 
items which have been in sufficient 
demand to overcome the holiday 
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loss and are currently running as 
much as 20% ahead of the same 
period a month ago. 


+ +4 
Insulation Oil From 
Soy Beans 


SCIENTIST in Japan has suc- 

ceeded in making insulation 
oil for use in electric transformers 
and similar products, from soy- 
beans, according to the local press. 
(American Consulate General, 
Harbin. ) 


Bennett Lodge Named Manager, 
Buffalo Plant, Wickwire Spencer 
Steel Company 

PPOINTMENT of Bennett 

Lodge as general superintend- 

ent of the River Road plant of the 

Wickwire Spencer Steel Company, 

has been announced by Fred John- 

son, manager of operations of the 
plant. 

+ + + 

R. LODGE, who has been with 

the Buffalo plant for many 

years, succeeds George W. Nelson. 





RUSH-PRODUCTION 
SCHEDULES DEMAND 





ON TODAY'S rush- 


production orders, interruptions for die recutting and replace- 
ment are serious. That's why alert plant superintendents insist 
on long-wearing Teco Carbide Dies. 


Interruptions are few and far between when Teco Dies do the 
wire drawing job. Diamond-hard, dies of Teco Metal wear 
evenly and are extremely slow to wear. It is effective, more- 
over, in drawing both ferrous and non-ferrous wire. Even 
scratched and out of round wire is drawn smooth through Teco 
Carbide Dies. 


Produce a smoother finish on your drawn wires, and speed up 
rush-production all down the line with Teco Dies. A Tungsten 
Electric Engineer will be glad to discuss your wire drawing 
problems with you. Consult us today. Get the complete cost- 
cutting story. 


Pioneers in Tungsten Carbides for more than a Quarter of a Century 





Never Say Die—always specify 


TECO CARBIDE DIES 


for smooth wire drawing--they last longer! 


Tungsten Electric supplies carbide blanks, tools and bits. Wire and bar 
dies, tubing, extruding and sizing dies. Also, special fools, such as spot 


facers, ream 





, broaches, form tools, etc. 
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A Review of Recent Wire PATENTS 





No. 2,220,256, COIL WINDING MA- 
CHINE, patented November 5, 1940 by 
Frank Martindell, Western Springs, IIL, 
assignor to Western Electric Company, 
Incorporated, New York, N. Y., a corp- 
oration of New York. 

This machine is adapted for deliver- 
ing sheet material to a wire coil being 
wound for insertion between superimpos- 
ed layers of windings. 

+ + + 

No. 2,220,924, SHUTTLELESS WIRE 
MESH LOOM, patented November 12, 
1940 by Frederick Von Holtz, Fairfield, 
Conn., assignor to C. O. Jelliff Manufac- 
turing Corporation, Southport, Conn., a 
corporation of Connecticut. 

A device is included for inserting the 
cross or filler wires in the open shed, 
comprising a grip for the wire movable 
into the shed from one side thereof to 
insert the wire, a second grip movable 
into the shed from the opposite side 
thereof to receive the wire from the first 
grip and draw it through the shed. 

+ + + 

No. 2,221,390, APPARATUS FOR 
AND A METHOD OF MAKING COILS. 
patented November 12, 1940 by William 
J. Thompson, Brooklyn, N. Y., assignor 
to Bell Telephone Laboratories, Incorp- 
orated, New York, N. Y., a corporation 
of New York. 

The apparatus is provided for winding 
a coil having a flat spiral winding. 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 300 
Main St., Stamford, Conn. 





No. 2,221,641, BLACK NICKEL FIN- 
ISH, patented November 12, 1940 by 
Burton Bower Knapp, Westfield, N. J.. 
assignor to The International Nickel 
Company, Inc., New York, N. Y., a corp- 
oration of Delaware. 

Nickel surfaced articles are immersed 
in a bath having a pH of about 1 to about 
2 and containing an oxidizing agent 
having at unit activity an oxidation- 
reduction potential more negative than 
about 1.75 volts and ammonium thio- 
cyanate in effective amounts and sub- 





- jecting the articles to the action of the 


bath at a temperature of about 15° C. 
and higher for a period of time up to 
about 5 minutes. 
+ + + : 
No. 2,221,696, APPARATUS FOR 
FORMING A WOVEN WIRE BELT, 
patented November 12, 1940 by Walter 
C. Sutton, Shaker Heights, Ohio, assign- 
or to The Lindsay Wire Weaving Com- 
pany, Cleveland, Ohio, a corporation of 
Ohio. 
A rotatable roll is provided, adapted 
to engage the wire fabric, and a pressure 
device applies pressure to the roll for 


a region of variable lengths intermed- 
iate of its ends. 
+ + 


No. 2,221,701, WIRE TWISTING MA- 
CHINE, patented November 12, 1940 by 
William Henry Cook, Collier City, Fla., 
assignor to A. Brownlee and Fred 
Brownlee, both of Collier City, Fla. 

This assembly includes a bearing mem- 
ber, a slotted mandrel journalled in the 
bearing member provided with a guide 
opening at the base of the slot near one 
of its ends, twisting hooks on the end 
on opposite sides of the slot, a rotating 
means secured to the mandrei at the 
end remote from the hooks, a wire grip- 
ping jaw spaced from and aligned with 
the slot at the first named end of the 
mandrel, and an outwardly curved sta- 
tionary hook spaced from and aligned 
with the axis of the mandrel adjacent 
to the twisting hooks. 

+ + + 


No. 2,221,781, ADDITION AGENT 
AND ITS USE IN THE TREATMENT 
OF IRON AND STEEL, patented Nov- 
ember 19, 1940 by James H. Critchett, 
Douglaston, and Walter Crafts, Niagara 
Falls, N. Y., assignors to Electro Metal- 
lurgical Company, a corporation of West 
Virginia. 

A composition of matter for use as an 
addition agent for treating molten fer- 
rous metal is provided, containing about 
25 to 55% silicon; 3 to 20% aluminum; 








cases. 
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MOSSPEED BRAIDER CARRIERS 


Represent 


Improved Braiding at Lower Costs 


The patented MOSSPEED spring tension take-up makes it 
possible to increase the speed of the maypole-type braiding 
machine. An effective increase of 80°/, being obtained in many 


The new (x) type MOSSPEED high speed carrier permits the rapid 
changing of tension springs making this an ideal carrier for 
braiding all kinds of yarn (cotton, rayon, asbestos, jute), in addition 
to fine strands of copper wire. 


Consult our engineers regarding your braiding problems. 


MOSSBERG 
Pressed Steel Corp. A ee 


18 West Street 


Attleboro, Massachusetts, U. S. A. 


Ross Whitehead & Co., Ltd., Montreal and Toronto, Canada. 
James Day (Machinery), Ltd., The Grange, Whetstone, Nr. Leicester, England 


2 SE 
Copholder 


Complete line of both 
MOSSPEED carriers 
and metal copholders 
for all sizes and 


chines. 
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3 to 20% of at least one element select- 
ed from the group titanium and zircon- 
ium; 3 to 20% of at least one element 
selected from the group vanadium and 
columbium; and the remainder iron. 

+ + + 

No. 2,221,782, TREATMENT OF 
MOLTEN FERROUS METAL AND 
AGENTS THEREFOR, patented Novem- 
bér 19, 1940 by James H. Critchett, 
Douglastown and Walter Crafts. Ni- 
agara Falls, N. Y., assignors to Electro 
Metallurgical Company, a corporation 
of West Virginia. 

In this patent, the agent consists of 
25% to 85% silicon, and 3% to 20% 
of each of at least three elements select- 
ed from the groups titanium, zirconium; 
cerium, hafnium and thorium, with the 
remainder iron. 

a 

No. 2,221,783, ADDITION AGENT 
AND ITS USE, patented November 19, 
1940 by James H. Critchett, Douglas- 
ton, and Walter Crafts, Niagara Falls. 
N. Y., assignors to Electro Metallurgical 
Company, a corporation of West Vir- 
ginia. 

The method comprises adding to the 
molten metal a grain refining amount 
less than 1% of an addition agent con- 
sisting of 25% to 85% silicon, iron and 
at least one element selected from each 
of the following groups: (1) beryllium, 
magnesium, calcium, barium, stront- 
ium, boron, and aluminum; (2) vanad- 
ium, columbium, and tantalum; the total 
percentage of elements from each group 
being between 3% and 20%. 

+ + + 

No. 2,221,784, METHOD AND AGENT 
FOR TREATING MOLTEN IRON AND 
STEEL, patented November 19, 1940 by 
James H. Critchett, New York, and Wal- 
ter Crafts, Niagara Falls, N. Y., assign- 
ors to Electro Metallurgical Company, 
a corporation of West Virginia. 

This method differs from the above 
and consists adding a small but effective 
amount of an addition agent consisting 
of 25% to 85% silicon, iron, 1% to 20% 
calcium, 3% to 20% aluminum, and at 
least one element selected from the group 
consisting of titanium and zirconium, 
the total percentage of the element or 
elements of such group being between 
3% and 15% 

ae 

No. 2,222,220, PRODUCTION OF 
WIRE CLIPS AND THE LIKE, patent- 
ed November 19, 1940 by Arthur Henry 
Binch, Lowdham, England, assignor to 
William Rhodes Limited, Leeds, Eng- 
land. 

A machine is provided for making wire 
clips for connecting together coiled up- 
holstery wire < eh sop 


No. 2,222,286, APPARATUS FOR 
HANDLING STRANDS, patented 
November 19, 1940 by Ben K. Ford, 
Westfield, N. J., assignor to Western 
Electric Company, Incorporated, New 
York, N. Y., a corporation of New York. 

Fluid operated means is provided for 
operation of this knitting apparatus. 

+ + + 

No. 2,222,638, ELECTRIC CABLE, 
patented November 26, 1940, by Julius 
A. Szilard, Rome, N. Y., assignor to Gen- 
eral Cable Corporation, New York, N. Y., 
a corporation of New Jersey. 

About the insulated wire conductors 
is a non-metallic sheath, with a_ thin 
stearing pitch coating, over the sheath, 
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the pitch having incorporated therein 
mercapto-benzo-thiczole, with flake mica 
over and adhering to the pitch. 


No. 2,222,639, ELECTRICAL CON- 
DUCTOR, patented November 26, 1940 
by Gustav W. Pirk, Rome, N. Y., assign- 
or to General Cable Corporation, New 
York, N. Y., a corporation of New Jer- 
sey. 

In order to rodent-proof the conductor, 
the inventor incorporates in the cover- 
ing an unpalatable substance, including 
a mixture of alpha-naphthol, maleic 
acid and oil of tansy which is stable at 
the maximum operating temperature of 
the conductor, which has pronounced 
smell characteristics, and which is pre- 
rared and applied to the conductor in 
the cold state. 


No. 2,222,932, ELECTRIC CABLE, 
patented November 26, 1940 by Charles 
E. Bennett, Ridgewood, N. J., assignor 
to The Okonite-Callender Cable Com- 
pany, Incorporated, Paterson, N. J., a 
corporation of New Jersey. 

There is provided for the insulated 
conductor, electromatic shielding tape 
interlocked with a non-metallic tape 
wrapped about the insulation, and a solid 
metal strip of substantially half-round 
cross section wrapped about the said 
electrostatic shielding with its fiat face 
in contact with the shielding. 

+4 *# 


No. 2,223,011, METHOD AND MECH- 
ANISM FOR PREFORMING WIRE 
COILS, patented November 26, 1940 by 

(Please turn to Page 177) 





All- Metal 


WIRE SPOOLS 


CABLE SPOOLS ... for Insulated and Rubber Covered 


Wire, Solder, and similar products. 


These spool ends are formed from cold 
rolled steel of gauges to meet specific 
demands for strength. The edges are 
curled and ribs embossed for increased 
rigidity. Panels may be worked into 
your design and embossed, for use in 
marking size and variety. All parts are 
lithographed for identification purposes 
and to protect the metal. 


Ends and traverses may be shipped un- 
assembled. A simple operation on a 
hand, foot, or power press makes rigid 
and permanent assembly. 


Made in 5” » 6Y/,” and 1014.” diameter Ends; 
Traverses 1154,” diameter (or special 31/,” 


diameter for 1014” End), in any desired lengths. 







FINE WIRE SPOOLS. cr acum aux ctouns 


Fine, Steel, Copper, and Enameled Wires. 


Spools are formed from tin plate tested for maximum rigidity. Made 
with locked-seam barrel and one-piece ends, they are so assembled 













that there is no possibility of wire being trapped in 
the joint where barrel and end meet. Ends are made 
with full curl on edge, which provides additional 


strength and a smooth winding edge. 
Entire spool may be finished with gold lacquer 
or a variety of colored lacquers; with or with- 
out identifying copy embossed in the ends. 
Made in 2716" and 3” diameter Ends. The 
2%," size is made with 114” diameter Trav- 
erse only; the 3” diameter with 114” or 13/4,” 
diameter Traverse. 


We will send samples at your request. 


J.L. CLARK MANUFACTURING CO. 


600 23rd AVENUE e 


ROCKFORD, ILLINOIS 














‘Round the World With the Wire Industry 





Barbed Wire Now Made 
In Brazil 

ARBED wire is now being 
made in Brazil. The Cia. 
Siderurgica Belgo-Mineira recent- 
ly announced that it has started 
production of “Iowa” type wire and 
anticipates an output of 100 tons 
or 4,000 rolls of 25 kilograms each 
per month. The company also re- 
ports that, because of the volume 
of orders received, output would be 
increased in November to 300 tons 
per month. Heretofore Brazil has 


imported its requirements mainly 


from the United States. 
+ + + 
Steel Wool in Brazil 

T present local producers of 

steel wool are supplying about 
70 percent of market requirements, 
the remaining 30 percent coming 
from the United States and Eng- 


land. Local manufacturers, how- 
ever, are beginning to feel the 
shortage of raw materials (special 
soft steel for making steel wool). 
Prices are said to be high and it is 
reported that 4 to 6 months are 
required for orders to arrive from 
the United States. Consequently, 
by the end of 1940 it is possible 
that imported steel wool will ac- 
count for a greater share of local 
consumption than at present. No 
shipments are arriving from Ger- 
many and Belgium. 
Ss + 


Straits Settlements 

XPORTS of iron ore from the 
Japanese - owned mines _ in 
Malaya totaled 291,043 tons during 
the first 4 months of 1940 which 
compared with 227,642 tons in the 
corresponding period of 1939. Al- 
though the destinations of these 


shipments are no longer reported 
it is evident that all or nearly all 
of this ore moved to Japan since, in 
1939, all but 7,056 tons of the total 
during the first 4 months of the 
year moved to Japan. (American 
Consulate General, Singapore.) 


ae ag 
German Notes 


HE leading German wire works, 
the Westfahlische Drahtunion 
(Krupp Konzern) reports, that 
profits were lower for the past 
business year, which ended on 
September 30th and the dividend 
has been reduced from 6 to 5%. 
+ ‘+4 
HE German wire industry con- 
tinues to sell wire products for 
export. Portugal is the only 
market, which gets dollar quota- 
tions in Europe. Prices are the 








AJAX-HULTGREN 
SALT BATH FURNACE 


THE ELECTRIC FURNACE 


Heat is generated directly in the bath by an entirely 
new arrangement of immersed electrodes. The 
electromagnetic forces provide an automatic stirring 
action throughout the bath which assures temperature 
control within 2 degrees F. Previous attempts to 
use immersed electrodes in salt baths did not provide 
this electromagnetic stirring action. This vital ac- 
complishment has made liquid heat treating operations 
successful where previous electrode furnace designs 
presented difficulties. Over 300 installations made in 
the last four years attest to this fact. 


OUTSTANDING ADVANTAGES 


WITHOUT HEATING ELEMENTS 


Annealing SAE 52100 wire without scaling or decarburization — recent 
installation in plant of large bearing manufacturer. 


Write for new 24-page catalog just off the press. 


AJAX ELECTRIC COMPANY, INc. 


959 Frankford Avenue — Philadelphia 








The salt bath “controls the atmosphere” around 
the work by the simple process of eliminating all 
atmosphere. Decarburization, oxidation, and 
scaling are automatically eliminated. 

Heating rate six to twenty times faster than with 
any other type furnace. Rapid heating and uni- 
form temperature throughout the bath holds 
grain growth and distortion to an absolute min- 
imum. Greater production than in any other 
furnace of equal size. 

Amazingly economical to operate. Electric power 
costs appreciably lower than gas or oil. 

The internal heating principle coupled with the 
unique stirring action of the bath prevents over- 
shooting of temperature. 

“Heating from the inside out” assures extremely 
long pot life. Absence of local overheating 
prevents excessive decomposition of salts. 
Less labor and floor space required. 

Improved working conditions—no excessive heat 
nor obnoxious fumes. 
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same as those quoted by the United 
States representatives at Lisbon. 
All other markets buy at domestic 
Reichsmark quotations. Although 
no exact figures are published, it 
is reported, that average wire and 
wire products exports during the 
quarter ending September 30th 
were 9,800 tons monthly, wire rods 
not included. The works situated 
in Lorraine are now members of 
the German wire cartel and most 
of them are resuming operations. 


+ + + 


XPORTS to the Far East, main- 
ly Japan, China and Siam 
(Thai) consist as before mainly of 
wire ropes, wire mesh and special 
steel wire. Industry continues to 
sell spring wire for aircraft 
engines, etc., to Japan. Total wire 
and wire exports to the Far East 
via Siberia amount to about 500 
tons monthly during the past 
months, of which some two-thirds 
was wire ropes, Russia buys at 
present 450 to 500 tons of wire 
ropes monthly and is a satisfactory 
buyer of insulated and other elec- 
trical wire and cables. German 
cable exports exceeded 2000 tons 
in September. 


a 


IRE rod production, including 

Luxembourg, Polish Upper 
Silesia and Bohemia averaged 
during the third quarter of this 
year 152,000 tons per month. All 
Belgian wire rod mills have re- 
started operations. The Dutch 
wire industry is also working 
again, mainly producing wire 
nails. 

+ + + 


ONSTRUCTION of new wire 

works in Germany is still not 
permitted and it is hardly probable 
that any such permits will be given 
before the end of the present war. 
Wire machinery may be bought, 
however, in limited quantities. The 
wire machinery export business is 
rather satisfactory. Main buyers 
are Japan, Spain, Italy, Sweden, 
Turkey and Rumania. Compara- 
tively small damage had been done 
to the French wire works, but 
many of the French wire makers 
are still idle due to lack of raw 
material. 


January, 1941 


Australian Wires, Cables and 
Wiring Devices 


N Australia there is good demand 
for insulating varnished tubing 
(called “spaghetti’’?) and saturated 
sleeving because of the develop- 
ment of radio receiving set manu- 
facturing. 


+ + + 
HE demand for insulating cam- 
bric cloth and tape for use in 
the electrical industry is smaller. 


One manufacturer in Australia is 
undertaking the production of 
varnished tubing but present pro- 
duction is insufficient for domestic 


needs. 
+ + + 


Exports of Rubber Covered Wire 


HIPMENTS of rubber-covered 
wire in October dropped to a 
new low for the year, with a total 
of $144,735 as compared with 
$232,849 in September, a decrease 
of 37.8 percent. 





p-Srd Reduction — .437" sq. 









Material - STEEL - 10-20 
Work Hardness—Rockwell*B” 
Before Working — 67 
After lst Reduction — 84 
After 2nd Reduction — 89 
After 3rd Reduction — 91 









Material -COPPER 


Machine Used — 
“STANDARD” TURKS HEAD 
Power-Driven Universal Type 


Machine Used — 
“STANDARD’’ TURKS HEAD 
Power-Driven Universal Type 


- 2nd Reduction — .500” sq. 


e lst Reduction — .590” sq. 
-710" Diameter 


_. These pictures tell the 
~ | "STANDARD" TURKS HEAD Story. 


Above—10-20 carbon steel, .710” 
diameter reduced to .437” square 
with sharp corners in three passes; 
below, .687” diameter copper re- 
duced to rectangular shape .280” 
x .750” in three passes. 
Visualize this in terms of your 
own work, then write, stating your 
requirements (shape, stock, pro- 
duction, etc.), and we shall be 
glad to send specific recom- 
mendations including price 
and delivery. 


ras Srd Reduction — .280” x .750” 
[on Reduction .390” 


&: lst Reduction .465” 
[ .687” Diameter 


Information also available about “Standard” 


Swaging Machines, 


Rolling Mills, Draw 


Benches, Drop Hammers and Presses. Address 


IT’S STANDARD PRACTICE 


MMM MACHINERY COMPANY yyy 
PROVIDENCE, RHODE ISLAND 
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(Continued from Page 50) 


is showing a solid carbide bushing used 
for so many purposes. Now he is show- 
ing the knotting gear where he puts the 
knot on the bed spring coil. But there 
are so many applications for carbide, it 
is only time and the lack of enough 
people to put it over that. has really held 
it back, but I like all our people to bear 
in mind that wherever there is wear at 
the end of a cam or in a bushing or on 
a stock feeding apparatus or any place 
where there is any wear, think of tung- 
sten carbide and very often it takes you 
out of your trouble. 

Mr. A. R. Zapp: The next film will 
show the nail business on which we have 
gone further than anything except the 
cold heading. 

A Member: How about the 
being fairly stable and no problem? 

Mr. A. R. Zapp: It is no problem yet. 
Of course it is one of the strategic ma- 
terials and there is a shortage of it, but 
I think most of the leading companies 
still have a fairly good supply. When 
you figure on tungsten carbide, you talk 
in a few tons. When you talk of tung- 
sten bearing steels, you might get an 
acute shortage. 

Mr. Jackman: I forgot to mention that 
if any of you gentlemen are interested 
in any of these applications in detail, I 
have a great many of the parts and will 


supply . 


be glad to show them to you after the 
picture. 

Mr. Zapp: This picture shows a couple 
of nail die blanks with the tungsten 
carbide in here. Your carbide stands 
over your steel and they can be ground 
down so that the entire surface will be 
flat or parallel. This is a special grinder; 
you can see the carbide parallel here to 
the grinding operation. This shows the 
grinding. To equip a nail mill entirely 
with cutters, champers and gripper dies, 
costs about a thousand dollars for the 
installation. You can see the carbide up 
over the steel shank. That is what he 
is grinding down now; he is about done. 
This shows putting two of them together, 
and you will soon see the gauge because 
there is a ten degree level to get them 
together and for grinding these faces 
off here. 

For nail headings and grippings we 
use entirely different grades of carbide 
than in our draw dies because we have 
to guard against chips from resisting 
blades. They are changing the regular 
silicon grip wheel over to the diamond 
wheel, because you make much better 
speed with the diamond wheel. The 
diamond wheel is mounted on a special 
sheathe so that you can change from one 
to the other. We turn them around 
parallel now because we can grind a 
groove in both. They are made level 
and square for the grinding operation. 

Now you can see the diamond wheel. 
This is just a preliminary groove. As it 
grinds deeper, the groove is more visible. 
This operation with the diamond wheel 
putting in the groove, does not take very 





long, about ten minutes. You can see 
the groove come in plainly... They are 
gauging it for depth there and this 
finishes what we term the roughing 
operation on the nail gripper die. This 
shows a groove in the barbing operation. 
Of course the carbide is mounted in a 
special steel which is hardened to stand 
up under the shocks and impacts of a 
nail gripper for so many hours. 


This is our new barbing machine. At 
the present time they are putting in 
the groove. This is bringing them nearer 
to size, and this operation is putting the 
countersink in under the header. This 
machine has a rotary motion here and 
reciprocating, and the other motion is 
sideways; it can be cut off or put on, 
depending on which operation the oper- 
ator is on. This man is putting in a 
countersink and you will notice the taper- 
ing needle. When that is done, we use 
a table that is stationary rather than 
reciprocating, as we do in sizing the 
groove. This is just a view of the ma- 
chine. 

This is your block, die block. It goes 
the way we turn in or out in order to get 
our hardened plates on both the bottom 
and the side, for two reasons, that when 
we use the bottom we would have paral- 
lelism and that would cause the dies to 
ride one above the other and we would 
get chippings under the head. This is 
put in by a dowel, so it is easily removed. 
That shows the jibes on the side. This 
is a very important operation and it 
takes us quite some time to learn that it 
is one of the contributing factors in the 
success of nail dies, that is the grippers, 











210 N. Racine Ave. 








WM. GLADER MACHINE 
WORKS 


Chicago, Illinois 


are guaranteed. 


HIGH SPEED WIRE NAIL MACHINE 


Glader Machines on large head, single-blow roofing 
nails can be seen in operation at any of the independent 
wire mills in the United States. 


The production figures on common nails shown below, 

















SIZE SIZE 
MACH. WIRE 
#00A | #16, 
#00 | #14 
#0 | +12. 
#1 | #10 
#2 | 8° 
#3 | #4— 
#4 | #1- 
t4s | fe” 
#5 | KM 


| 
| 


MAX. | NUMBER CAP. IN 
LENGTH |OF NAILS | POUNDS 
oF en |e ee. | ee 

| age | eT aa 
| 14%” | 550 55 
| 1%” | 450 89 
2%," | 400 192 
1 310 

y 1 523 
Bi ele ae 622 
oe sae aes 1155 

17” =| (160 2400 
























































This high output and economical operation account for 
the GLADER machine being accepted as standard equip- 
ment in all recent installations. 
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particularly on large nails where we 
have a large head in comparison to the 
diameter of the wire. This is a very 
important part. Those are the adjust- 
ing screws. This shows the grippers 
with barbs in them. On a moving pic- 
ture the barbs do not show, it shows a 
plain round wire rather than showing 
the barbs. That is a complete assembly 
of a die block ready for installation. 
This shows a nail mill machine in opera- 
tion with the carbide grippers and ham- 
mers. You can see the nails being fed 
out; they are fourpenny nails. We have 
a good many of those fourpenny dies 
that we get three and four thousand 
hours from. I think our record run on 
eightpenny dies feeding two nails was 
around seven thousand hours with only 
one re-set. Of course the future of 
these nail dies is the nail machine; it 
costs a lot of money every time you have 
a die changed because the machine is 
down for half an hour, so when you 
figure on tools, cutters, headers and 
hammers, the continuity of operation of 
your machine is a much greater factor 
than the cost of carbide dies against the 
cost of steel dies, so the efficiency of the 
machine is a very important item. 


This is one of the plants in which we 
have an installation of twenty-five or 
thirty sets. All these machines are 
equipped with carbide. Of course by 
using carbide there is also quite a de- 
crease in direct labor, both die room 
and in operation, because they have 
found they can use less nail men and 
fewer helpers, in other words, spreads 
the number of machines. That is a 
problem which each plant has to solve 
in their own way, depending on labor 
conditions in that plant, but there is a 
very direct saving through carbide in 
nail men and helpers, and it is getting 
to be a big factor. This is a plant of 
the Atlantic Steel Company; it is one 
of the two plants that is almost a hun- 
dred percent equipped with nail dies, 
grippers, hammers and now we are 
putting in the cut-off knives. This 
shows the operation fairly well with the 
grippers, champers and cut-offs. Other 
views will show them plainer. On this 
there were steel cut-offs; we did not 
have the carbide in there. That shows 
the entire operation, almost. 


We are now making carbide very suc- 
cessfully for large headed nails, includ- 
ing plaster board, box nails and at the 
present time it looks like we are all over 
the hump on large headed roofing nails. 


+ + + 
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is inside of his skull, and your indulg- 
ence, George may get by. (Applause) 


Chairman Fast: Mr. Hartley, will you 
come up here please? All right, gentle- 
men, we are ready for questions. 


Mr. George D. Hartley, of Worcester, 
Mass.: Well, this extremely interesting 
paper was published 10 days ago and 
all of you have doubtless read and di- 
gested it. It contains practically every- 
thing of importance up to about six 


(Please turn to Page 80) 
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A Review of Recent Wire 
Patents 
(Continued from Page 75) 


Frank C. Stephens, Washington, D. C., 
assignor to Elastic Knitted Wire Co., 
Inc., Providence, R. I., a corporation of 
Rhode Island. 


The method is adapted to transform 
wire coils into a succession of flat loops, 
and consists in pulling the coils individ- 
ually and successively edgewise and 
therebeneath with sufficient tension and 
resistance to cause a permanent deforma- 
tion of the coils. There are 15 claims 
in all. 

+ + + 


No. 2,223,233, FEEDING MACHINE 
FOR MAKING TACKS, NAILS, AND 


THE LIKE, patented November 26, 1940 
by J. Henry Snell, Brockton, Mass. , 

An oscillating barrel containing strip 
material to be worked upon, is provided, 
which lifts the strip material between 
successive cutting operations. 


+ + + 
New Appointments by 
Electric Company, Inc., 
Philadelphia, Pa. 
EORGE R. SYLVESTER form- 
erly Chief Engineer of the 
Allied Engineering Company, has 
joined the staff of the Ajax Elec- 
tric Company, Inc. in the capacity 
of Technical Advisor. 


Ajax 





OLD BLACK JOE 
DIDN’T KNOW Lis 


... but modern banjo-players are more 
fortunate. The strings that they strum 
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CALLITE 


are made of Callite Wire. For Callite 
Wires are available for all stringed 
musical instruments — banjos, pianos, 
guitars, violins. There's really no limit to 
Callite’s versatility. Callite engineers 
and research men have solidly esta- 
blished Callite as one of the most de- 
pendable sources for wires for every 
need ...in any desired size, shape or 
material...at substantial savings to you. 


WIRES 


CALLITE-TUNGSTEN CORPORATION 
564-39th STREET + UNION CITY, N. J. 
Branch Offices: Chicago, Ill. ¢ Cleveland, O. 
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Wile for 
COMPLETE 
DETAILS 


Callite wires are available 
in aluminum, steel, stain- 
less steel, Everdur, brass — 
all grades, brush wire, com- 
mercial bronze, Fourdrinier, 
phosphor bronze, nickel- 
silver alloys and in combi- 
nations of these and other 
alloys. In round, flat and 
special shapes in sizes 
down to .002”. 


\RE 
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CALLITE 
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weeks ago, and it covers the whole ques- 
tion of power, friction, its characteristics 
and why it happens. It seems that any 
questions you wish to ask me would have 
to be directed to the paper and to the 
sketch on the board here. 

Mr. Kenneth B. Lewis: I have been 
asked a lot of questions in the last day or 
two about this thing that I could not 
answer. Where the hell are all the peo- 
ple that asked me questions? 

Mr. F. A. Westphal, of the Sheffield 
Steel Corp.: On the subject of power 
saving, what is the approximate power 
saving supposed to be? 

Mr. Hartley: It depends on the wire 
and the reactions or back stresses, and 
might be from 12 to 40%. 

Mr. Westphal: Well, where is the big- 
gest saving; in the drawing of high car- 
bon wire, that is, spring wire, rope wire 
or low carbon? 

Mr. Hartley: That is a question I am 
not prepared to answer. 

Mr. Kenneth B. Lewis: I think I can 
answer that question. I feel safe in say- 
ing that the biggest saving will be where 
you have the largest percentage of fric- 
tion. You could expect bigger savings 
on rope and spring drafting, B. & S. and 
common copper drafting; if the friction 
load is 80% of the total, you have a 
beautifully big target to shoot at; you 
can save something like half the fric- 
tion; that is your goal; you can shoot 
at something like half the friction and 
if your friction is half the cost, there is 
a 25% power saving. If your friction 





happens to be 80% of the job, there is a 
total saving probably of forty percent 
of power. 

Mr. Westphal: What is the expected 
ton die life, just approximately? 

Mr. Hartley: It is impossible to 
answer that question even theoretically. 

Mr. Westphal: Well, on this reactive 
drawing, are we to expect the surface 
to be better? 

Mr. Hartley: I think so. 

Mr. Westphal: What would bear out 
that? The laboratory tests have shown 
that the torsion remains constant and 
uniform. 

Mr. Hartley: Torsions have been con- 
stantly and uniformly higher than with 
the same wire drawn conventionally. 

Mr. Westphal: That would have direct 
reflection on the structure and surface? 

Mr. Hartley: Yes, on the structure and 
surface both, I think. 

Chairman Fast: Are there any other 
questions? While they are looking at 
the model, does anyone else have any 


- questions? 


Mr. Curtis Voigtlander, of the Union 
Wire Rope Corp.: Mr. Lewis made a 
statement that he could not figure where 
was the great power saving, and he told 
us that we may not be able to figure it 
mathematically; he says he can’t and I 
know I can’t, but of course the saving is 
in friction, and that friction formerly 
went into heat, both in the wire and the 
die. I suppose in this wire draft the 
heat is much lower and there is the 
saving although we cannot figure it 
mathematically, just so it happens you 
can take advantage of it. 





Mr. Kenneth B. Lewis: Stringfellow 
has figured that out with a bunch of 
formulas. Feel the round wire being re- 
actively drawn and you will find that it 
is very noticeably cooler. 

Mr. Curtis Voigtlander: That brings 
up the suggestion that we might get 
away from cooling our dies with blow- 
ers or else increase the speed enor- 
mously and still get results. 

Mr. Lewis: Well, I doubt that. I am a 
friend of the family here and I hate to 
knock anything; but artificial cooling by 
air and particularly by water, is so darn- 
ed effective nowadays that my feeling is 
that any saving in heat likely to be se- 
cured through reactive drawing will not 
bulk very large against the cooling pos- 
sibilities we now have; it will help but 
it will not be very great. 

Mr. Westphal: I would like to ask Mr. 
Hartley—I am sorry I was not at the 
meeting at Worcester to see the orig- 
inal machine, but just from looking at 
that model, I would like to ask Mr. Hart- 
ley what may we expect of a machine 
of this type for speed? 

Mr. Hartley: That is an interesting 
question. Our experiments on carbon 
steels and stainless steel would indicate 
that speeds of several hundred percent 
higher than normal may be expected. 

Mr. Westphal: Well now, to take on 
low carbon steel, say we are going fif- 
teen hundred feet per minute or say a 
thousand feet per minute on this mechan- 
ism, do you expect that we are going to 
increase by this reactive drawing — 
double that? 
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Mr. Hartley: I think it is going to 
depend on the reduction in some in- 
stances, but I should say a hundred per- 
cent is possible. 

Mr. Westphal: In other words we 
might be looking for two thousand feet 
per minute and consider it a normal 
speed? 

Mr. Hartley: I think so. 

Mr. Westphal: How about spring wire 
and rope wire? 

Mr. Hartley: It has been shown that 
speeds a great deal higher than the 
normal speeds are possible. 

Mr. Lewis: Personally I doubt very 
much if there is an awful lot to be look- 
ed for in increased speed on common 
products. I think that speed limitation 
now is more mechanical than anything 
else. Wire throws off centrifugally, 
there are various mechanical difficulties 
and I think they control speed now more 
than any question of cooling, but I am 
ready to be contradicted here. 


A Member: What about stainless 
steel? 
Mr. Lewis: I don’t know anything 


about it; ask Mr. Hartley; he drew some. 

A Member: Your speeds would go up 
on stainless steel, I imagine. 

Mr. Hartley: Strongly. We made many 
experiments on stainless steel, which I 
think showed speeds of a hundred or a 
hundred and fifty up to five hundred 
feet per minute. 

Mr. Rolle: Has Mr. Stringfellow ex- 
perimented on copper wire? 

Mr. Hartley: No, he has not. 


A Member: This machine that has 
been developed—I wonder what work, if 
any, has been done toward applying this 
principle to continuous drawing — this 
system of differential gearing? 


Mr. Hartley: Studies have been made 
and we are prepared to offer several 
different types of single-hole or continu- 
ous drawings for the purpose of secur- 
ing proportionate reactive drawings. 

Mr. Holmquist: I have made a short 
study of this machine on paper from the 
point of view of its mathematics, and I 
find that the speed of the finished block 
is likely to vary considerably, depending 
upon the draft, the weight of the draft 
and also upon the amount of back pull. 


Mr. Hartley: On the reduction only. 


Mr. Holmquist: You mean that a back 
pull of sixty per cent changed to eighty 
percent will not change the speed? 

Mr. Hartley: It will not affect the 
speed. 


Mr. Holmquist: Granted then that 
change in drafting will produce a change 
in the speed of finished drawing, how 
would you take that into consideration 
in the application to a continuous ma- 
chine? 

Mr. Hartley: If you will come to our 
office in Worcester, I will show you a 
number of studies we have made for the 
purpose of taking care of the variations. 
It is a little difficult here, in the absence 
of the drawings and sketches and all 
that, to explain how it is possible to 
overcome the alterations in speed which 
are bound to occur as a result of wear 
in the die. 
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Mr. Holmquist: I am thinking par- 
ticularly from the point of view of a 
constant finished block speed so that 
your production could be put on a piece 
work basis and you would always have a 
definite finished block speed that can 
be taken care of. 


Mr. Hartley: Yes. It can be done in 
various ways. 

Chairman Fast: If there are no more 
questions, we will continue the program. 
The next part of our program is a mo- 
tion picture entitled “Copper from Mine 
to Market”, and Mr. H. A. Stout will 
take over. 

Mr. Stout: I think the picture will 
speak for itself and the audience will 
appreciate it. 

The picture was then shown and there 
were no comments or questions. 

Chairman Fast: The Association will 
express its gratitude for the program 
this afternoon and for the presentation 
of the papers and I personally want to 
thank Mr. Lewis for the part he took. 
The meeting stands adjourned. 
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YOUR 
ADVERTISEMENT 


IN THE 1941 
Wire and Wire Products 
Buyers Guide and Year Book of 
The Wire Association 
Will Answer at the Right Time 
And in the Right Place 
The Questions 


Who Makes It? 


Where Can We Get It? 


+ + + 


Published and Revised annually 
The edition for 1941 is now being 


compiled 


Advertising forms close 
February 25, 1941 
Publication date March |, 1941 


2 2 


4 iw is the only permanent refer- 
. ence book available to buyers in 
this highly specialized industry and 
your advertisement in this Buyers 
Guide would undoubtedly create 
sales contacts for you. 


ed. lm g 


ISPLAY advertising, as proven 

during the last ten years, will 
bring you real results. Such display 
advertisements are placed under or 
facing the headings you indicate and 
act as an immediate directive for 
your prospective buyer. 


+ + + 
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National Defense Developments 


Prepared by 
The Advisory Commission to the 
Council of National Defense 


N a recent address before the 

National Association of Manu- 
facturers, Mr. William S. Knudsen, 
in charge of the Production Di- 
vision of the National Defense 
Advisory Commission stated that 
“Friday night has become the big 
night in most of our industrial 
picture. It used to be Saturday 
night. We have cut 20 per cent 
off our machine time. Can we af- 


' ford to do this? Can’t we stop this 


blackout, this lack of production, 
from Friday to Monday and get 
more use out of the equipment? 
We can train the men to operate 
it. Isn’t it possible to put the 
defense job on a war basis even if 
we are at peace? When I think 
of the seriousness of the whole 
world situation when the Amer- 
icas are the only spot where free- 
dom and law still have a foot- 
hold. I wonder if we are not 
justified in doing just that.” 
+ + +: 
Are Existing Facilities Fully 
Utilized? 
N commenting upon production 
schedules, Mr. Knudsen asked, 
“Have we done everything we can 
to utilize existing facilities and of- 
fer them to companies having de- 
fense contracts? Can we _ sub- 
contract more of our work and 
spread it so as to make speed and 
more speed that way? Every man- 
ufacturing concern which has a de- 
fense contract should be informed 
of idle facilities in the locality so 
as to confine the new equipment as 
far as possible to special machin- 
ery. 
+ + + 
Orders Have Been Placed Rapidly 
R. KNUDSEN revealed that 
to date orders have been 
more than 85 percent placed. 
Initial obstacles such as appropria- 
tions, rapid depreciation allow- 
ances, and the plant-facilities con- 
tract have been cleared away and 
contracts have become a much 
simpler matter as far as procure- 
ment is concerned. 


Scope of Defense Orders 


RDERS already placed include 
the following defense mater- 
ials: 50,000 airplanes; 130,000 
engines; 17,000 heavy guns; 25,000 
light guns; 13,000 trench mortars; 
33 million shells, loaded; 9,200 
tanks; 300,000 machine guns and 
ammunition; 400,000 automatic 
rifles and ammunition; 1,300,000 
regular rifles and ammunition; 
380 Navy ships; 200 mercantile 
ships; 210 camps and canton- 
ments; 40 Government factories; 
clothing and other equipment for 
1,200,000 men. 
+ + + 
NCLUDED with these quanti- 
ties are orders for such British 
and other foreign material as 
have been placed at the present 
time. The program, with all its 
subcontract and equipment feat- 
ures is conservatively estimated to 
require about 18 billion manhours. 
+ + + 
lron and Steel Scrap Control 
Successful 


N reviewing the iron and steel 
scrap situation, Col. Russell L. 
Maxwell, Administrator of Export 
Control, recently made the follow- 
ing statement: 
+ + + 
““1N the interests of National De- 
fense, No. 1 heavy melting 
scrap, on July 26, 1940, was placed 
on the export control list, subject- 
ing it to the licensing procedure 
and ensuring adequate consider- 
ation of domestic needs before 
granting an export license. 
+ + + 
““r"HE rising tempo of our re- 
armament program necessitat- 
ed, on September 30, 1940, an ex- 
tension of the export control plan 
to include all iron indicated by 
contrasting 59,070 short tons, the 
November figure for export li- 
censes granted for iron and steel 
scrap, with the October figure of 
1,195,301 short tons, a reduction 
of 94 percent.” 
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— Proceedings — 
Shaving Copper Wire 
(Continued from Page 64) 


Mr. Weaver: That depends on the con- 
dition of the rod. We normally regulate 
this with the guide die. This guide die 
is also a size limiting die; that is the 
difference between the guide die and the 
shaving die regulates the thickness of 
the chips and we normally start off with 
a ten thousandth differential; that is 
the guide is ten thousandths of an inch 
larger than the shaving die. Then, as 
the shaving die wears the chips grow 
lighter, but with our present process of 
making dies and the present results we 
are getting from them, the wear in the 
hole is very small up until the time the 
die is changed. 


Mr. Johnson: I believe you stated there 
was some trouble in keeping concentric- 
ity in shaving. Could that be due to the 
set or oxide-carrying surface of the rod? 
Is there any preferential cutting of the 
oxide-carrying surface relative to the 
non-oxide carrying surface? 

Mr. Weaver: That is a much mooted 
question; in fact I spent two very sad 
months on that very same answer, and 
I even went so far as to cut off samples 
of a couple of rods back of the machine 
and bend an offset and twisted it as it 
ran through the machine; it seemed to 
have no effect on the heavy cut side 
although we were perfectly satisfied 
that at one time it did, but now we do 
not seem to notice any effect that we can 
really put our finger on. 


Mr. Matt A. Clark: Have you noticed 
any improvement as a result of shaving 
copper rods? You mentioned there was 
some difficulty in taking up the shaved 
rods on the block: have you had or con- 
sidered the use of taking up the rod on 
reels in order to get away from that 
difficulty on the block? 

Mr. Weaver: On the first question, as 
to the subsequent life of the die, I am 
a wire mill man and probably Mr. Clark 
could answer that better than I can. 


Mr. E. W. Clark: We have not done 
enough re-drawing to determine any- 
thing of that sort as yet. We have con- 
sidered putting in a reeling device for 
one machine now. 

Mr. Weaver: I think that answers also 
the reeling idea. We have an inclined 
surface that feeds the wire up; we do 
not have to push the wire. 

Mr. Matt A. Clark: You spoke of 
changing the angle of your shaving die 
with three or four grades of copper. 
Would you expect to change it with dif- 
ferent alloys? 

Mr. Weaver: Yes, I would say that if 
an alloy was harder it would be neces- 
sary to reduce the angle. As it is I am 
using a comparatively steep angle with 
a very thin cutting edge to it. If the 
alloy was much harder than copper, un- 
less there was zinc or something else 
that made it cut easily, I would say 
that it would be advisable to slightly 
reduce that angle. 


Mr. Rolle: Wouldn’t you say that is a 
function of softness rather than hard- 
ness? 


Mr. Weaver: Yes. 
There being no further questions or 
discussion, the session then adjourned. 
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Copper-coat with CUPRODINE 


CUPRODINE creates a denser, tighter, 
brighter and more uniform coating, in 
less time. Provides better lubrication for 
drawing than ordinary copper coating. 


Pickle with RODINE 
CHEMICALS RODINE, added to the pickling bath, 


saves acid and metal, minimizes 
PROCESSES brittleness, and lowers pickling 
costs. Standard the world around. 


For complete information write 


MERICAN HEMICAL AINT CO. 


Main Office & Works AMBLER, PENNA. 





For Economical Shaping, Ripping and 
Finishing Cemented 


Carbigs Ures ... 
NORBIDE ABRASIVE 


Norbide is the registered trade 
mark for Norton Boron Carbide 
— hardest material ever made 
by man for commercial use. 


NORTON COMPANY 


Worcester, Mass. 
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Today 


In Wire Drawing Processes 
Bell-Mine Pulverized Lime 


is used by 


Many Leading Wire Producers 


UNIFORM PURITY OF BELL-MINE LIME 
IS ASSURED BECAUSE 


Ist. The limestone mined from the deep, pure 
Bellefonte vein, 650 ft. below ground is kept free of 
surface dirt and foreign stone by all-mechanical 
handling, mine to crusher and crusher to rotary kilns. 


2nd. All processing steps are under constant 
engineering supervision. Both raw stone and finished 
burned lime from the large, modern rotary kilns are 
continually analyzed and tested for quality-uniformity 
by trained chemists in Warner Laboratory at the Plants. 


Apfarner Company 


BELLEFONTE DIVISION 


SALES OFFICES: PITTSBURGH, PHILADELPHIA, BELLEFONTE, N. Y. CITY 
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Indiana Steel & Wire Co., 

Muncie, Indiana 

CRAWFORD, W. H., Vice Pres., 
Eaton Manufacturing Co., 
Massillon, Ohio 





BENNER, HENRY L., Pres. & Treas., 


Now Is The Time To Become A 
Member Of The Wire Association. 











WIRE 
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DEVITO, WM. A., Asst. Supt., Rod Mill, 
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January, 1941 


















LEO nnd A Meme 
BY ( (ia ( (ai ( 





On Sticks or Spools . . . from Reels or Coils 


Typical of FIDELITY Spooling Machines that you find serving every spooling- 
operation need of wire industry, these two new types command attention to 
advanced achievements in precision winding of the wire onto little flat sticks or 
conventional spools, at new high production rates and new low spooling cost. 


You'll be interested especially in the new FIDELITY hydraulic control which 
eliminates gear changes . . . so write for Bulletin #61. 


WIRE SPOOLING, TAPING, WINDING, SINFRA KNITTING, 
BRAIDING MACHINES 


FIDELITY MACHINE COMPANY 


3908-18 FRANKFORD AVENUE, PHILADELPHIA, PA. 














REACTIVE WIRE DRAWING 


CHANGE YOUR WIRE MILL OVER 





INSTALL: — 
PROPORTIONAL PRESTRESSING UNITS on your 


Morgan-Connor and Vaughn machines. 





- 


These Units may be applied to any existing wire drawing 
machine of the non-slip type, or to any single block machines. 





ADDRESS 


REACTIVE WIRE DRAWING 


P. O. Box No. 279 


Worcester, Mass. 














Outlook for 1941, by Charles E. 
Wilson, President, General 
Electric Co. 

HE year 1941 will be one of the 

most crucial in world history. 
In this critical period, as in 1940, 
the chief concern of the General 
Electric Company will be to serve 
our country well. To this end, we 
will make every effort to meet 
every demand placed upon us for 
men, materials, and _ facilities 
needed for national defense. This 
we shall do with a clear compre- 
hension of the urgency of these 
needs and of the grave respon- 
sibility which rests upen us to fill 


our full share of them with all | 


possible speed. 
+ + + 
O the extent that it is entirely 
consistent with the full per- 
formance of this first duty, we 
shall also endeavor to do our share 
toward maintaining the supply of 
goods which meet the normal 
needs of our nation. In this man- 
ner, also, our aim will be to serve 
our country by adding to its wealth 
and well-being. These aims we 
confidently expect to attain. 
+ + + 
T is my belief that these are the 
1941 objectives of American 
business generally, and I am also 
confident that, by the exercise of 
all of its experience, energy, and 
resourcefulness, American  busi- 
ness will wholeheartedly contri- 
bute its full share to the preserva- 
tion and maintenance of our 
American way of life. 
+ + + 
OR these reasons, it seems cer- 
tain that most industrial 
operations during 1941 will be 


maintained at full present and 
planned capacity, and that general 
business activity will surpass, by a 
substantial margin, that recorded 


for any previous year in the 
history of our country. 
> +> + 


Deadline for Issuance of 
Certificates 

HE National Defense Advisory 

Commission and the War and 
Navy Departments recently re- 
minded manufacturers that the In- 
ternal Revenue Code of 1940 im- 
poses a statutory “deadline” for 
the issuance of certain certificates 
required under the amortization 
deduction provisions of that law. 
These provisions permit manu- 
facturers to amortize for tax 
purposes over a 5-year period any 
facilities constructed or acquired 
to meet the present emergency, 
provided the required certificates 
are issued by the Secretary of War 
or the Secretary of Navy and the 
National Defense Advisory Com- 
mission. 

++ + 

"ype of the careful con- 

sideration that must be given 
to applications for such certifi- 
cates, it has been announced that 
unless applications are received be- 
fore January 7—30 days before the 
“deadline’”—no assurance can be 
given that they will be acted upon 
in time to meet requirements of the 
law. Applications will be received 
after January 7, and every effort 
will be made to act upon them as 
promptly as possible, but no as- 
surance can be given that action 
can be completed before the speci- 
fied date. 








NATIONAL RUBBER MACHINERY CO. 


AKRON, OHIO 


Manufacturers of Equipment for the Rubber, Wire, Wire Rope, 
Electric Cable, and Plastic Industries. 


Improved Insulating Machinery for Western Electric 
Continuous Vulcanizing Process. 


Plants: Akron, Ohio; Columbiana, Ohio; Clifton, N. J. 


Main Office: Akron, Ohio 
The Bawden Machine Co., Ltd., Toronto, Ont., Canada 


David Bridge & Co., Ltd., Manchester, England 
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Niagara Wire Weaving Co., 
Niagara Falls, Canada 

HUNTRESS, HOWARD B., Ch. Tester, 
Wickwire Spencer Steel Co., 

Palmer, Mass. 

HUSSEY, R. M., Supt. Wire Dept., 
Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 

IGOE, PETER, Treas., 

Igoe Brothers, 
Newark, New Jersey 

INGHAM, T. S., Asst. Sales Mer., 
American Chemical Paint Co., 
Ambler, Pa. 

JACKMAN, ALAN, Sales, 

Firthaloy Dept., 
Firth-Sterling Steel Co., 
Chicago, Illinois 

JOHNSON, C. E., Supt. Rod & Wire, 
Bethlehem Steel Co., 

Sparrows Point, Maryland 

JOHNSTON, ROBT. S., Dir. of Research, 
John A. Roebling’s Sons Co., 
Trenton, N. J. 

KAHL, ROBT. J., Supt. Wire Mills, 
Pittsburgh Steel Co., 

Monessen, Pa. 

KENT, M. A., Vice Pres., 
General Cable Corp., 
New York, N. Y. 

KEPFER, R. J.. Research Chemist. 

E. L. DuPont de Nemours & Co., Inc., 
Cleveland, Ohio. 

KITSELMAN, HARRY L., Vice Pres., 
Indiana Steel & Wire Co., 

Muncie, Indiana 

KNIGHT, STANLEY S., 
Continental Screw Co., 
New Bedford, Mass. 

KONTRA, JOHN, Mer., 
Vascoloy-Ramet Corp., 
Jersey City, N. J. 

KNOLL, WM. F., Mer., 
Jas. Pender & Co., Ltd., 

St. John, N.B., Canada 

KNOX, J. P., Assoc. Editor, 
STEEL, 

Cleveland, Ohio. 

LAMPLOUGH, L. F., Ch. of Toll Cable Div., 
Western Electric Co., Inc., 

Baltimore, Md. 

LAUDER, A., Wks. Mer., 
Phillips Electrical Wks., 
Brockville, Montreal, Canada 

LAWRENCE, J. B., Sales Repr., 

The Ironsides Company, 
Columbus, Ohio 

LEWIS, CHARLES F., Engr., 
Multi-Electric Co., 

Chicago, Illinois 

LEWIS, KENNETH B., Consulting Engr., 
Worcester, Mass. 

LITTLE, FRANK A., Sales, 

Keystone Steel & Wire Co., 
Peoria, Illinois 

LONGLEY, T. E., Salesman, 
Vascoloy-Ramet Corp., 

Cleveland, Ohio 

LONGNECKER, HARRY, Sales Engr., 
Firth-Sterling Steel Co., 

McKeesport, Pa. 

LONGWELL, JAMES R., Ch. Engr., 
Carboloy Company, Inc., 

Detroit, Michigan 
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THE “SHIFTWEIGHT™ 
TILTING WIRE REEL 


A counter-balanced tilting wire reel 
with full 42” diameter upper guard 
rings, allowing perfect feeding of wire 
off the coil and absolutely “Snarl 
Proof.” 


Weight so distributed that reel need 
not be bolted to floor. 


Moslo Machinery Inc. 


5005 Euclid Ave. 
Cleveland Ohio 





Wire Reels Rod Bakers 
Spot Welders Roll Straighteners 
Wire Straightening and Cutting 
7: 2 ee MACHINGS:. oS 





















Cat Weale with 
Better Die Box Action 


You can get much better tonnage 

per pound of wire drawing com- 

pound used, if you use finely 
divided, anhydrous 


MAGNUS 
STEEL WIRE 
DRAWING COMPOUNDS 


They insure better and smoother 
coating which gives the improved 
rolling action in the die box and 
boosts production of top quality 
wire. There is a type of Magnus 
Wire Drawing Compound to meet 
every special requirement you 
have in drawing not only steel, 
but wires in all other metals. 


Investigate these specially 
compounded materials. 


GET THE FACTS 


Ask for performance data from 
mills producing wire similar to 
yours and see what these com- 
pounds are achieving in service. 


MAGNUS CHEMICALCO. 


188 South Ave., Garwood, N. J. 


@ MAGNUS CLEANERS 
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LYONS, E. H., JR., Chemist, 
The Meaker Company, 
Chicago, Illinois 

MANTELL, C. L., Consulting Engr., 
New York, N. Y. 

MARKLEY, WILLIAM F., Engr., 
Western Union Telegraph Co., 
New York, N. Y. 

MARTIN F. LeROY, Salesman, 
Warner Company, 

Pittsburgh, Pa. 

MEHL, CHARLES R., President, 
Standard Industrial Compounds Co., 
Chicago, Illinois 

MELVILLE, N. F., Mer. Mfrs. Wire Sales, 
Pittsburgh Steel Co., 

Pittsburgh, Pa. 

MEYER, F. W., Supt. Wire Mill, 
The W. S. Tyler Company, 
Cleveland, Ohio 

MILLER, R. V., President, 

R. H. Miller Company, 
Homer, New York 

MONTGOMERY, WM. Tool & Die Engr., 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

MORDICA, JOHN W., Salesman, 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

MORGAN, WELD, Engr., 

Morgan Construction Co., 
Worcester, Mass. 

MORITZ, JOHN A., Supt. Wire Mills, 
Keystone Steel & Wire Co., 
Peoria, Illinois 

MORITZ, JOHN, JR., Firthaloy Sales Engr., 
Firth-Sterling Steel Co., 

Chicago, Illinois 

MORRAL, F. R., Research Met., 
Continental Steel Corp., 
Kokomo, Indiana 

MORRIS, G. L., Sales Engr., 
Syncro Machine Co., 
New York, N. Y. 

MORRISON, J. R., Pres., 

Morrison Engineering Corp., 
Cleveland, Ohio. 

MORROW, J. G., Met. Engr., 

Steel Co. of Canada, Ltd., 
Hamilton, Ontario, Canada 

MUCKLEY, D. S., Supt. Mills, 
Colorado Fuel & Iron Corp., 
Pueblo, Colorado 

MURPHY, P. M., Supt. Wire Div., 
Northwestern Steel & Wire Co., 
Sterling, Illinois 

MYERS, HAROLD A., Executive, 
Terkelsen Machine Co., 

Boston, Mass. 

MacDONALD, R. A., Ch. Engr., 
Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

McCARTHY, B. L., Ch. Met., 
Wickwire Spencer Steel Co., 
Buffalo, New York 

McCLENDON, L. H., Ch. Chemist, 
Reynolds Wire Company, 

Dixon, Illinois 

McCOY, A. W., JR., Salesman, 
Firth-Sterling Steel Co., 
New York, N. Y. 

McDONALD, L. J., Sales Engr., 
Multi-Electric Mfg. Co., 
Chicago, Illinois 

McGOWAN, C. L., Supt. Wire Mills, 
Atlantic Steel Co., 
Atlanta, Ga. 

McGREEVY, J. G., Vice Pres., 
Apco Mossberg Company, 
Attleboro, Mass. 

McILVRIED, E. J., Vice Pres. & Ch. Engr., 
Vaughn Machinery Company, 
Cuyahoga Falls, Ohio 

McQUADE, JOHN D., Vice Pres., 
Kemet Laboratories Co., Inc., 
Cleveland, Ohio 

MecNAIR, J. DUNLAP, Met., 
Indiana Steel & Wire Co., 
Muncie, Indiana 

NEAL, CHARLES, Sales Engr., 
Canadian General Elec. Co., Ltd., 
Toronto, Canada 

NEUHAUS, RICHARD, Pres., 
Nukem Products Corp., 

Buffalo, New York 

NEUMAN, DANIEL, Development Engr., 
Pittsburgh Steel Co., 
Pittsburgh, Pa. 

NICHOLSON, L. H., Gen. Foreman, 
American Steel & Wire Co., 
Worcester, Mass. 

NIMZIK, H. J., Service Megr., 
Syncro Machine Company, 
Rahway, N. J. 

NITCHIE, C. W., Firthaloy Engr., 
Firth-Sterling Steel Co., 
McKeesport, Pa. 


(Please turn to Page 88) 


APCO MOSSBERG 


STEEL REELS & SPOOLS 

















For The Copper, Steel, 


& Wire Rope Industry 


Apeo Mossberg Steel Reels 
are standard equipment in the 
wire industry—and for good 
reason! Apco Mossberg—the 
original Frank Mossberg Co.— 
originated the steel reel idea 
and have been training work- 
men in their manufacture ever 
since. Personal attention by 
Apco Mossberg engineers make 
each job a “special”. 


FREE ENGINEERING SERVICE 


We will gladly submit drawings, 
blueprints, or suggestions 
without obligation to you. 
Write for quotation today. 


APCO MOSSBERG CO. 


(The Original Frank Mossberg Co.) 


21 Lamb Street, Attleboro, Mass. 





50 YEARS’ EXPERIENCE 


is BuiLT INTO ROCKWELL 
INDUSTRIAL FURNACES 





Fuel Fired Cradle Type 
Wire Annealing Furnaces. 


Capacity from ounces to tons. 
Continuous or batch process. 
Bright or oxidized finish. 


Full automatic or 
control. 


manual 


Submit your heating problems to 
us. Write for catalog No. 9631. 


W. S. 


ROCKWELL COMPANY 
50 CHURCH STREET, NEW YORK 
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japanning, lacquering, plating, etc. 


your difficulties. 


Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 


Write for further information. We may be able to solve 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 




















“STANDARD WIRE DRAW“ 


FOR HIGH-LOW CARBON, BRIGHT, COLD HEADING 
WET WIRE DRAWING 





@ Lower die costs 





@ Better finished wire 


| @ Lubricants oie adapted for 
| drawing on hig 


speed machines 





4600 Ferdinand St. 





| EXPERIENCED SERVICE MEN WILL DEMONSTRATE 
THE MERIT OF OUR PRODUCTS 


STANDARD INDUSTRIAL COMPOUNDS CO. 





Chicago, III. 








STEEL WIRE 


By MAURICE BONZEL 


+ + + 


Translated and Published by 
Kenneth B. Lewis 
Consulting Engineer 


i ee 
Price $15.00 
++ + 
495 pages. 414 illustrations 
+ + + 


SEND ORDERS TO 


WIRE and WIRE 
PRODUCTS 


300 Main St. Stamford, Conn. 











IMMEDIATE RECOGNITION! 
ACCORDED THIS FOUR-STAR BOOK 


* Practical * Original * Interesting 
* Complete 


From all quarters has come commendation 
of this latest ASM book on practical metal- 
lurgy. Already four famous. engineering 
schools—Case School of Applied Science . . . 
University of Wisconsin . . . Brooklyn Poly- 
technic Institute . Stevens Institute of 
Technology — are planning to use this book 
as a textbook for their courses in metallurgy. 

Typical of other responses is that from Dr. 
Zay Jeffries, General Electric authority, who 
says: “The book constitutes a valuable ad- 
dition to the literature of metallurgy”’’. 

If you haven’t ordered your copy, do so 
today. You'll agree when you_ receive 
“Practical Metallurgy” that this is the finest 
book on this subject available today. 


PRACTICAL METALLURGY 
Applied Physical Metallurgy — Industrial 
Processing of Ferrous and Nonferrous 
Metals and Alloys 
by 
GEORGE SACHS, 

Case School of Applied Science 
and 
KENT R. VAN HORN, 
Aluminum Company of America 
570 Pages ... 355 Illustrations . .. 6x9... 
Red Cloth Bound 


$5.00 

In addition to 335 general illustrations, 
PRACTICAL METALLURGY contains 160 
constitutional diagrams covering all systems 
that contain an important commercial alloy. 
These diagrams . .. the chapters on Plastic 
Deformation of Ferrous and Nonferrous Metals 
. . « and the chapter on Internal Stress in 
Metals contain information not available in 
any other book published in this country. 


Here is the book you’ve long wanted —a 
simple yet complete treatise on practical 
metallurgy. 

WIRE & WIRE PRODUCTS 
300 Main Street Stamford, Conn. 
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Attendance List 
(Continued from Page 87) 


NORDSTROM, JOHN E., Res. Met., 
Keystone Steel & Wire Co., 
Peoria, Illinois 

OLIVER, R. B., Service, 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

ORR, C. E., Electrical Engr., 
Syncro Machine Co., 

New York, N. Y. 

ORR, CHAS. P., Sales Mer., 
Standard Industrial Compounds Co., 
Chicago, Illinois 

PARKIN, FRED H., Sales, 

The Wm. M. Parkin Co., 
Pittsburgh, Pa. 

PARKIN, W. M., JR., Sales, 

The Wm. M. Parkin Co., 
Pittsburgh, Pa. 

PARVIN, E. G., Elec. Engr., 

Syncro Machine Co., 
Rahway, N. J. 

PATTERSON, JOHN W., Met., 
Youngstown Sheet & Tube Co., 
Youngstown, Ohio means 

PEIRCE, EDWIN H., Supt. Rod & Wire Dept., 
Wheeling Steel Corp., 

Wheeling, W. Va. 

PETERSON, A. H., President, 
Precision Spring Corp., 

Detroit, Michigan 

PETTERSON, A. R., Vice Pres., 
Thomson-Judd Wire Machy. Co., 
Lynn, Mass. 

POWELL, CHARLES C., Power Sales Engr., 
Ohio Public Service Co., 
Massillon, Ohio 

REEDER, A. M., Met. Engr., 

Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 

RICHARDS, W. A., President, 
Micro Products Company, 

Chicago, Illinois 

RODGERS, J. S., Met., 
Wolverine Tube Company, 
Detroit, Michigan 

ROEMER, H. A., JR., Mer. Rod & Wire Sales, 
Pittsburgh Steel Co., 

Pittsburgh, Pa. 

ROLLE, SIDNEY, Asst. Mer., 
Scomet Engineering Co., 

New York, N. Y. 

ROSS, ELTON C., Mill Supt., 
Frost Steel & Wire Co., 
Hamilton, Canada 

ROTH, RALPH B., Pur. Agt., 
The Ludlow-Saylor Wire Co., 
St. Louis, Mo. 

ROUNDS, MERTON W., Supt., 
The Okonite Company, 
Passaic, N. J. 

RUHL, GEORGE J., Wire Processing Supt., 
Lindsay Wire Weaving Co., 
Cleveland, Ohio 

RUSSELL, PEYTON R., Sales Engr., 
American Chemical Paint Co., 
Ambler, Pa. 

SANDELIN, R. W., Met., 

Atlantic Steel Co., 
Atlanta, Ga. 

SCHUSLER, F. P., Mer. Industrial Sales, 
Keystone Steel & Wire Co., 
Peoria, Illinois 

SEAL, PAUL W., Supt., 

Central Cable Corp., 
Jersey Shore, Pa. 

SEE, WALTER GEORGE, Sales & Service Mer., 
Submerged Combustion Co. of America, 
Hammond, Indiana 

SELLEN, C. A., Met., 

Eaton Mfg. Co., 
Massillon, Ohio 

SHORT, C. P., Salesman, 

Steel Co. of Canada, Ltd., 
Hamilton, Ontario, Canada 

SICKELS, E. D., Adv. Mer., 

WIRE & WIRE PRODUCTS, 
Stamford, Conn. 

SIMMONS, R. S., Ch. Met., 
Keystone Steel & Wire Co., 
Peoria, Illinois 

SKEKEL, ALEC, Supt. Wire & Wire Prod., 
Pittsburgh Steel Uo., 

Monessen, Pa. 
SMITH, CAPT. PHILIP W., 
U. S. Army, 
Office of the Asst. Secy. of War, 
Washington, D. C. 
SMITH, V. D., Sales Dept., 
Oakite Products, Inc., 
New York, N. Y. 

SOLGER, W. H., Sales Engr., 
Aetna Standard Engineering Co., 
Youngstown, Ohio 

SOMMER, LESTER B., Asst. to Pres., 
Mid-States Steel & Wire Co., 
Crawfordsville, Indiana 

SPENGEL, R. S., Secy.-Treas., 
WIRE & WIRE PRODUCTS, 
Stamford, Conn. 
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STEVENS, MORTIMER, Supt., 
Kennecott Wire & Cable Co., 
Phillipsdale, R. I 

STIER, GEORGE G., Asst. Sales Mer., 
Specialties Sales Div., 

National Oil Products Co., 
Harrison, N. J. 

STOUT, H. H., JR., Met., 

Phelps Dodge Copper Products Corp., 
Elizabeth, N. J 

SULLIVAN, J. J., Wire Research, 
Universal Cyclops Steel Corp., 
Bridgeville, Pa. 

SWANSON, W. S., Sales Mer., 
Mossberg Pressed Steel Corp., 
Attleboro, Mass. 

TATNALL, R. R., Met. Engr., 
Wickwire Spencer Steel Co., 
Worcester, Mass. 

THOMAS, EARLE H., Supt., 

Geo. W. Prentiss & Company, 
Holyoke, Mass. 

TIMBERLAKE, J. E., Mer. Wire Sales, 
Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 

TIMBERS, H. H., Contract License Mer., 
Western Electric Co., 

New York, N. Y. 

TURK, CHARLES E., Gen. Foreman, 
Republic Steel Corp., 

Chicago, Illinois 


VAN HOOK, CHAS., Mer. Wire Machy. Div. 


& Vice Pres., 
Watson Machine Company, 
Paterson, N. J. 

VAN VALKENBURG, F. S., Engr., 

Wire Machy. Div., 
Waterbury Farrel Fdy. & Mach. Co., 
Waterbury, Conn. 
VAUGHN, L. A., President, 
Vaughn Machinery Co., 
Cuyahoga, Falls, Ohio 

VOIGHTLANDER, CURTIS, Supt. Wire Mill, 
Union Wire Rope Corp., 

Kansas City, Mo. 

WALLACE, WM. M., Sales, 
G. Whitfield Richards, 
Philadelphia, Pa. 

WALTER, EDWIN C., Steel Met., 
Chase Brass & Copper Co., 
Euclid, Ohio 

WARD, C. T., Supt. Rod & Wire Mills, 
Bethlehem Steel Co., 

Johnstown, Pa. 

WASHBURN, D. E., Ch. Chemist, 
American Lime & Stone Div., 

The Warner Co., 
Bellefonte, Pa. 

WEAVER, C. E., Development Engr., 
General Electric Company, 
Schenectady, N. Y. 

WEIKEL, G. A., Repr., 

American Chemical Paint Co., 
Chicago, Illinois 

WEIRICH, FRED O., Engr., 
Belden Mfg. Company, 
Chicago, Illinois 

WELSH, J. ALAN, Sales Engr., 
Firth-Sterling Steel Co., 

Hartford, Conn. 

WESTERMAN, BERNARD, Met., 
Page Steel & Wire Div., 

American Chain & Cable Co., 
Monessen, Pa. 

WESTPHAL, F. A., Supt. Wire Mills, 
Sheffield Steel Corp., 

Kansas City, Mo. 


WHIMPLE, JAMES H., Asst. Supt. Wire Mill, 


The W. S. Tyler Company, 
Cleveland, Ohio 

WICKWIRE, CHESTER F., Treas., 
Wickwire Brothers, Inc., 
Cortland, New York 

WIGGINS, C. R., Ch. Met., 
Northwestern Steel & Wire Co., 
Sterling, Illinois 

WILLIAMS, JACK, Repr., 
Syncro Machine Co., 

Chicago, Illinois 

WILLIAMS, ROBERT C., Ch. Chemist, 
lronsides Company, 
Columbus, Ohio 

WILTRAKIS, JOSEPH E., Engr., 
Western Electric Co., 

Kearny, N. J. 

WINKLER, L. H., Met. Engr., 
Bethlehem Steel Co., 

Bethlehem, Pa. 

ZAPP, A. R., Mer., 
Firthaloy Div., 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

ZOEGA, EDUARDO, Engr., 
Tramway Light & Power Co., Ltd., 
Rio de Janeiro, Brazil 

ZOUCK, JOHN, Ch. Inspector, 
Bethlehem Steel Co., 

Sparrows Point, Md. 

ZUR, JOHN P., Met., Engr., 
Trauwood Engineering Co., 
Cleveland, Ohio 
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Mailed Upon Request 


gS7. 186s Alice INC.I9IS 

merican’ 
NSULATING 
[ACHINERY 
COMPANY 


O66.u.8 MAT. Ore. 


517 West Huntingdon St. 


HILADELPHIA 
ENNSYLVANIA 


Applied for 


ELECTRIC BAKING OVEN 
for Varnished Glass Insulated Wire 
with Varnish Applicators 
and Thermostatic Control. 














MEASURE Wie 
and Calle 


THIS DEPENDABLE WAY 


Productimeters are built strong, durable, for 
long hard usage . . . designed with cus- 
tomary DURANT precision for accurate, 
speedy performance. CAPACITIES — up 
to 342” dia. SPEEDS — 800 to 5000 counts per minute. 
MODELS for braid and fabrics as well as bare cable, 
insulated wire, chain and for oily, greasy materials. 


SEND FOR CATALOG No. 3 


for the most complete line of Wire Measuring Units ever offered. 


L-H-16-2 illustrated, is made with wing ny tumbler lock or lever 
resets. Capacity: .01” to } 


DURANT MANUFACTURING COMPANY 


1918 N. Buffum St., Milwaukee, Wis. © 176 Eddy St., Providence, R. I. 









Model L-H-16-2 











MACHINES 


FOR THE WIRE INDUSTRY 


for BUNCHING e BRAIDING « CABLING e COILING « 
CLOSING «* MEASURING e¢ STRANDING « TWISTING 


A complete line of standard machines; also special machines designed 
or built to order. Let us know your requirements. 


NEW ENGLAND BUTT COMPANY 
PROVIDENCE, R. |. CHICAGO, ILL. 


European Agency: James Day (Machinery) Ltd., The Grange, Whetstone, 
Nr. Leicester, England. 








THE LEWIS MACHINE 00, 3M45 E. 76 St, Cleveland, Ohio 













Machines 





for 1/16” to 
34” rod 
: Cs ~ , Round 
DH LERE MASIE,SO ne a7 Square 
Flat The Sign of 
Hexagon Dependable 
Service: 
Ferrous and 
wnat WE CAN SUPPLY 
__; Ferrous AND ENGINEER OUR 
TOOLS EQUIPPED 
WiTH 


CEMENTED CARBIDE 
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Use The Quality WAYNE DIE 


WIRE DRAWING DIAMOND DIES 








Write us today 
for prices and 
particulars. 


obtainable”. 


Wayne Wire Die Co. 


Booklet on Productimeters 


attractive broadside, 


A very 
“Productimeters—Speedomet- — 


ers of Industry,” being currently 
distributed by the Durant Manu- 
facturing Company of Milwaukee, 
Wisconsin, illustrates and de- 
scribes their various counting and 
measuring machines for industrial 
application. Photographs of actual 
installations of Productimeters on 
Punch Presses, Drill Presses, Con- 
veyors for bottles and cans, Wire 
Measuring Machines, and Pick 
Counters for Looms are shown to- 
gether with actual size photo- 
graphs of Model 5-H-1 Heavy Duty 
Stroke Counter. 


+ + + 

HE Durant Manufacturing 
Company has been building 
counting devices for over sixty 
years, anticipating throughout the 





Wire Drawing and Extrusion Dies 
made of 
DIAMONDS, COMPOSITION, etc. 


F. KRAUSE & COMPANY, INC. 
250 Ogden Ave. Jersey City, N. J. 
Phone JOurnal Square 4-5105 














Drawing 
Diamond | 
Dies 


| 
Wire | 





COCHAUD | 
WIRE DIE CORPORATION | 
| 


300 W. 56th St.,. NEW YORK 
Tel. Col. 5-1340 

















Accuracy, long life at high speed and dependability is 
built into each Wayne die by skilled craftsmen, exper- 
ienced in the making of quality dies. Only the best 
quality diamonds are used. 


Wire drawers state that “Wayne dies are the best value 


133 MOUNTAIN ROAD, JERSEY CITY, N. J. 
Telephone: Journal Square 4-4311 


years industry’s demands for ever 
greater speeds and higher speciali- 
zation. There are over 100 stand- 
ard types of Productimeters car- 
ried in stock for immediate de- 
livery, and special devices are 
designed and built promptly to 
meet individual requirements. A 
copy of the broadside will be sent 
upon request. 
+ + + 


General Motors Wire and Cable 
Plant Holds Open House at 
Warren, O. 

EARLY 10,000 people _ in- 
spected the plant of the Pack- 
ard Electric Company; Division of 
General Motors, recently, when it 
was thrown open to the public. 
Improvements have been made, 
increasing production facilities and 
providing for the welfare of work- 
ers. The plant produces cable and 
wiring equipment for more than 
half the automobiles built. It now 
employs more than 1,700 workers, 
or five times the number when 
General Motors took over the prop- 
erty in 1932. 
> > 
HE open house marked the 50th 
anniversary of the founding 
of the business, which was started 
in June, 1890, when J. Ward and 
William D. Packard built a small 
frame plant to make electric lamps. 
It was in this plant in 1899 that 
J. W. Packard built the first Pack- 
ard automobile. Electric wiring 


for the automobile was a problem,’ 


so the Packards developed a practi- 
cal cable and began a large in- 
dustry. 
+ + + 
N 1920, top output was 300,000 
ft. a day; today, a daily produc- 
tion is 3,000,000 ft. 





New Metal Hardener 

S a result of the shortage of 

tin in World War I, the de- 
sirability of lighter and stronger 
metal for casting, and the persist- 
ence of a young Scotch engineer, a 
new metal hardener was developed, 
which today plays an important 
part in national defense. It like- 
wise has provided industry in 
general with a valuable element 
applicable to many phases of metal 
fabrication for countless domestic 
products. 

+ + + 
COMBINATION of silicon, cop- 


per and iron alloyed together, 
produced a metal known as 
“P-M-G,” and its manufacture in 
the United States and Canada is 
controlled by the Phelps Dodge 
Copper Products Corporation, with 
the Canadian license being held by 
the Canadian Bronze Company. 
The metal is of lower specific 
gravity than the conventional tin 
bronzes, and of greater strength, 
has greater resistance to fatigue 
and shock and is particularly adapt- 
able to conditions where sea water 
corrosion or the effect of elements 





FOR DIAMOND AND 
CARBIDE WIRE 
DRAWING DIES see 


RUSCH WIRE DIE CORPORATION 
275 Seventh Ave., New York, N. Y. 









DIAMOND CARBIDE 
DIES 


KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 














Largest Stocks 
in U.S.A. 





250 E. 43rd St., New York 
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Skill and accuracy in manu- 
facture with the use of 
selected stones make Balloffet 
Diamond Dies the choice of 
the most critical users. 


Quality Diamond Dies 
Since 1870 


 BALLOFFET 
‘DIES AND NOZZLE CO., INC. 


45-47 Adams Street 
Guttenberg, New Jersey _ 


Use Pittsburgh Wires for 
Wvevy Fabricating Purpose 


PITTSBURGH STEEL COMPANY 


1641 GRANT BUILDING 





cilia 





Season’s Greetings 
and 
Best Wishes 
To All Our Friends 
from 
Charles Eisler, 
President 


Eisler Engineering Co. 
CHAS. EISLER, Pres. 
764 So. 13th St. 
(Near Avon Ave.) 
Newark, New Jersey 











WRAPPING MACHINES 
Coil & Straight Length 


TERKELSEN MACHINE CO. 
320 A Street Boston, Mass. 
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Machinery For 
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Because of this it is 


is a factor. 
highly valuable in naval construc- 
tion and will play an important 
part in the naval rearmament pro- 
gram now in progress in the United 
States. 


+ + + 
HE vitally important and ef- 
fective substitute for tin in 
the fabrication of many articles 
will alleviate considerably the 
present concern over the tin 
shortage, in the manufacture of 
the articles in which it replaces 
that metal. 
+ + + 


Saeco the story of the dis- 
covery and. perfection of 


“P-M-G” stands the shadow of 
the great Vickers - Armstrongs, 
Ltd., huge British shipbuilding 


and munitions organization. The 
discovery of the new metal was 
not an “inspirational flash.” It 
was the result of constant study 
and research from the latter part 
of the first World War until 1926 
when the work of William B. 
O’Brien Goudielock, Vickers-Arm- 
strongs’ chief metallurgist bore 
fruit. 
+ + + 


Otto A. Kresse, General Superin- 
tendent, Torrance Plant, Columbia 
Steel Co. 


TTO A. KRESSE has been ap- 
pointed general superintend- 


ent of the Torrance plant. Mr. 
Kresse was formerly assistant 
general superintendent. 

+ + + 


R. KRESSE began his career 

in 1903 as an open hearth 
helper in the Dutcher Steel Co., 
Milwaukee. He joined Columbia 
Steel in 1910 as open hearth melter 
foreman. In 1923 he became open 
hearth superintendent of Colum- 
bia’s Pittsburg, Cal., plant and in 
1928 was transferred to the com- 


pany’s Torrance plant. He was 
advanced to assistant general 
superintendent of the plant in 


1939. 





GEORGE D. HARTLEY 


CONSULTANT 
* ON * 
SPRING MAKING 
WIRE FORMING 
e AND . 
WIRE MILL MCHY. 
id 














372 MAY ST. 
WORCESTER, MASS. 








KENNETH B. LEWIS 

CONSULTING ENGINEER 

Wire Mill Equipment, Layout 
and Practice 


43 Midland St., Worcester, Mass. 
Phone: Worcester 5-6033 














WIRE MACHINERY SPECIALISTS 


3—Nilson No. 1, 3 & 4 4 Slide Wire Machines 
2—Baird No. 3 & S3F 4 Slide Wire Machines 
7—Waterbury Step Cone Wire Drawing Machines 
1—Two Spindle Bull Block Motor Driven 
6—Lewis Welding Wire S & C Machines M. D. 
2—Shuster Shaped Wire S & C Machines %” & 


% 
se ae Round Wire S & C Machines 1/32”. 
inf? 


Wanted: Tack Making Machinery. All Sizes. 





NATIONAL MACHINERY EXCHANGE 


128-138 MOTT ST. NEW YORK, N. Y. 











Continuous Straightening 
and Cutting Machinery 
With 


FLYING SHEAR 


for round and shaped wire. 
+ + + 
THE HALLDEN MACHINE 


COMPANY 
THOMASTON CONNECTICUT 








UNIVERSAL 
WIRE REEL 


Quickly and easily 
adjusted to any 
angle within 90 de- 
grees. Cut shows one 
angle. 


Write for circular R 


THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 
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WHERE TO BUY 


For more complete information, consult the annual Wire and Wire Products Directory, Index & Buyers’ Guide. 











ABRASIVES— 
Norton Co., Worcester, Mass. 


AIR DRAW FURNACES— 
Carl-Mayer Corp., The, Cleveland, Ohio. 

ANNEALING MACHINES—Open 
Flame 


Drever, Co., The, Philadelphia, Pa. 
Syncro Machine Co., Rahway, N. J. 


ANNEALING POTS AND BOXES— 
Scudder, E. J., Fdry. & Machine Co., Tren- 
ton, N. J 
ANODES—Nickel 
Seymour Mfg. Co., Seymour, Conn. 
ANTI-RUST—Compound 
Magnus Chemical Co., Garwood, N. J. 


ARMORING EQUIPMENT— 


American Insulating Mach’y. Co., Phila., Pa. 


New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 


AUTOMATIC SPARK TESTING 
EQUIPMENT— 


Entwistle, James L., Pawtucket, R. I. 


BAKERS—Hi-Speed 
Carl-Mayer Corp., The, Cleveland, Ohio. 
BAKERS—Rod and Wire 
Carl-Mayer Corp., The, Cleveland, O. 
Morgan Construction Co., Worcester, Mass. 
Moslo Machinery, Inc., Cleveland, O. 
Ross, J. O., Engineering Corp., New York, 
N; Y. 
BERYLLIUM COPPER—Strip and 
Bars 
Callite Tungsten Corp., Union City, N. J. 
BOBBINS—Braider and Wire 
Weaving 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, Il. 
Hubbard Spool Co., Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


BORON CARBIDE— 
Norton Co., Worcester, Mass. 


CARRIERS—Braider, High Speed 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 


CEMENT FLOOR CLEANER— 
Magnus Chemical Co., Garwood. N. J. 


CEMENTS—Refractory 


Norton Co., Worcester, Mass. 


CHEMICALS—Cleaning 


American Chemical Paint Co., —: Pa. 


Magnus Chemical Co., Garwood, N. 
Standard Industrial Compounds Co., Chicago, 


CLEANERS—Hand and Metal 
Magnus Chemical Co., Garwood, N. J. 
Standard Industrial Compounds Co., Chicago, 

Ill. 


CLEANING & PICKLING 
EQUIPMENT— 
Broden Construction Co., Cleveland, O. 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 
Lee Wilson Engineering Co.. Cleveland, Ohio 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CLOTH TESTERS— 


Scott, Henry L., Co., Providence, R. I. 


CLOTH—Wire, All Metals 
Callite Tungsten Corp., Union City, N. J. 


COATING—Protective 


American Lanolin Corp., Lawrence, Mass. 


COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Ruesch, H. J., Machine Co.. Newark, N. J. 


Torrington Mfg. Co., The, Torrington, Conn. 


COILERS AND SPOOLERS FOR 
INSULATED WIRES— 


Entwistle, James L., Pawtucket, R. I. 


COLD HEADERS— 
Waterbury Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


COMPOUNDS—Wire Drawing 


Magnus Chemical Co., Garwood, N. 
Standard Industrial C ‘ompounds Co., 43 hicago, 
Ill. 


COPHOLDERS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
COPPER—Electroly tic 
Scomet Engineering Co., New York, N. Y. 
CRANES—Wire Mill 
Cleveland Tramrail Div. of Cleveland Crane 
& Engineering Co., Wickliffe, O. 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CUTTING TOOLS—Carbide 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Vascoloy-Ramet Corp., North Chicago, Il. 


DIAMONDS—Industrial 
Callite Tungsten Corp., Union City, N. J. 


DIAMOND POWDERS— 
Rusch Wire Die Corp., New York, N. Y. 


DIAMOND TOOLS— 
Rusch Wire Die Corp., New York, N. Y. 


DIES—Diamond 
Balloffet Dies & Nozzle Co., Inc 
N 


ef 
Cochaud Wire Die Co., New York, N. Y. 
Kelly Wire Die Corp., New York, N. Y. 
Krause, F., & Co., Inc., Jersey City, N. J. 
Rusch Wire Die Corp., New York, N. Y. 
Vianney Wire Die Works, New York, N. Y. 
Wayne Wire Die Co., Jersey City, N. J. 


DIES—Lead Extrusion 
Robertson, John, Co., Brooklyn, N. Y. 


DIES—Repairs & Re-Cutting 

Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J. 

Carboloy Co., Inc., Detroit, Mich. 
Cochaud Wire Die Co., New York, N. Y. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Krause, F., & Co., Inc., Jersey City, N. J. 
Rusch Wire Die Corp., New York, N. Y. 
Vascoloy-Ramet Corp., North Chicago, IIl. 
Vianney Wire Die Works, New York, N. Y. 
Wayne Wire Die Co., Jersey City, N. J. 


DIES—Rod and Tube Drawing 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J 


:., Guttenberg, 


Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Tungsten Electric Corp., Union City, N. J. 
Vascoloy-Ramet Corp., North Chicago, at 
Vianney Wire Die Works, New York, ; 


DIES—Tantalum Carbide 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J. 


Carboloy Co., Inc.. Detroit, Mich. 

Firth- Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Tungsten Electric Corp., Union City, N. J. 
Vascoloy-Ramet Corp., North Chicago, IIl. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Tungsten Carbide 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J. 


Carboloy Co., Inc., Detroit, Mich. 

Firth- Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Tungsten Electric Corp., Union City, N. J. 
Vascoloy-Ramet Corp., North Chicago, Ill. 
Vianney Wire Die Works, New York, N. Y. 











WIRE DRAWING MACHINERY 
AND EQUIPMENT 


Rod Frames — 16” Frames, 8” 
Frames — Take-Up Frames, Wire 
Pointers — Puller Tongs. 


General Castings for Wire Mill use. 
Circulars on Request. 


E. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 


SPARK - TESTING 
EQUIPMENT 
INSULATED WIRE AND RUBBER HOSE 
JAMES L. ENTWISTLE 


43 CHURCH ST. PAWTUCKET, R. I. 














Designers and Builders of Gas-Fired 
Heat Treating Furnaces for Ferrous 
and Non-Ferrous Wire. 


SURFACE COMBUSTION 
CORPORATION 


Main Plant and General Offices—Toledo, Ohio 











WATERPROOF 


and 


CREPE PAPER 


In rolls of any size for wrapping 
coils and reels. 


CREPE-KRAFT BARREL LINERS 
THE CREPE-KRAFT CO., INC. 


Tel.: Market 2-0375 
112 Adams St. Newark, N. J. 











R @) Y L E Royle insulating, 


bis. ll 


straining and tub- 
ing machinery --- 
famous fifty years. 
BUILDING EXTRUDERS 


SINCE 1880 JOHN ROYLE & SONS 
PATERSON, N. J. 
British Agency: James Day (Machinery) Ltd.’ 
The Grange 
Whetstone 


Nr. Leicester, England 














STRIP 
Z INC WIRE 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 














January, 1941 
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WHERE TO BUY, Continued 








DRAW BENCHES— 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
Standard Machinery Co., Providence, R. I. 
Vaughn Machinery Co., Cuyahoga Falls, 9 


DRUMS—Flange Steel 
Stevens Metal Products Co., Niles, O. 


DRUMS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


ENGINEERS—Consulting Wire Mill 
Hartley, George D., Worcester, Mass. 
Lewis, Kenneth B., Worcester, Mass. 


EQUIPMENT—Insulation Testing 
Davis, R. L., Electric Co., Wallingford, 


Conn. 
Entwistle, James L., Pawtucket, R. I. 


EYELETS—Brass or Zine 
Platt Bros. & Co., The, Waterbury, Conn. 


FLASH BAKER-- 
Carl-Mayer Corp., The, Cleveland, Ohio 


FURNACES—Annealing 
Ajax Electric Co., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, O. 
Drever Co., The, Philadelphia, Pa. 
Electric Furnace Co., Salem, O. 
Lee Wilson Engineering Co., Cleveland. Ohio 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Automatic 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, O. 
Lee Wilson Engineering Co., Cleveland, Ohio 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Brazing 
Electric Furnace Co., Sa'em. O. 
Firth-Sterling Steel Co., McKeesport, Pa. 


FURNACES—Bright Annealing 
—— Furnace Co., Salem, O. 
Lee Wilson Engineering Co.. Clevelend. Ohio 
Rockwell, W. S., Co., New York, ms 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Electric 
Ajax Electric Co., Philadelphia, Pa. 
Electric Furnace Co., Salem, O. 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Hardening and Temp- 
ering 
Ajax Electric Co., Philadelphia, Pa. 
Carl Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, O. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Lead Melting 
Electric Furnace Co., Salem, O. 
Robertson, John, Co., Brooklyn. N. Y. 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Non-Oxidizing 
Ajux Electric Co., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, O 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohiv. 


FURNACES—Normalizing 
Ajax Electric Co., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, O. 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combusticn Corp., Toledo, Ohio. 


FURNACES—Salt Bath 
Ajax Electric Co., Philadelphia, Pa. 
Electric Furnace Co., Salem, O. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Wire, Strip & Sheet 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, O. 

Lee Wilson Engineering Co., Cleveland. O. 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio. 


GALVANIZING EQUIPMENT— 


Lee Wilson Engineering Co., Cleveland, Ohio 
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GEARS—Wire Mill 


Farrel-Birmingham Co., Ansonia, Conn. 


GRINDERS—ROLL 
Farrel-Birmingham Co., Ansonia, Conn. 
Norton Co., Worcester, Mass. 


HI-SPEED BAKERS— 
Carl-Mayer Corp., The, Cleveland, Ohio. 


HOISTS—Electric Traveling 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 


INHIBITORS—. 
American Chemical Paint Co., Ambler, Pa. 
INSTRUMENTS—Electrical 





Entwistle, James L., Pawtucket, R. I. 


LATHES—Die Reaming 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


LIME— 
Warner Co., The, Bellefont, Pa. 


LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H., Co., Homer, N. Y. 
— Industrial Compounds Co., Chicago, 
1. 


LUBRICANTS—Wire Drawing | 
Magnus Chemical Co., Garwood, N. 
Miller, R. i. Co., Homer, Ae Fy 
Standard Industrial Compounds Co., Chicago, 
Tl. 


MACHINERY—Armoring (Cable, 
Wire Hose) 


American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. 1. 
Robertson, John, Co., Brooklyn. N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Braiding 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co.. Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Brazing 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 


MACHINER Y—Bunching 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. I 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mas». 
Vaughn Machinery Co., Cuyahoga Falls, O 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Cable. Electric 


American Insulating Mach’y. Co., Phila., Pa. 


Entwistle. James L., Pawtucket, R. I. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence. R. I. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Chain Making 
Nilson, A. H., Machine Co., The, Bridgeport, 
Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Closing 
New England Butt Co.. Providence, R. I. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


gl pt Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 


Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Coilers 
Broden Construction Co., Cleveland, O. 
Entwistle, James L., Pawtucket, R. I. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
New England Butt Co., Providence, R. I. 
Ruesch, H. J., Machine Co.. Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Waterbury-Farrel Fdry. & Machine Co., 

Weterbury, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Copper Wire Draw- 
ing and Rolling 


Farrel-Birmingham Co., Ansonia, Conn. 

Ruesch, H. J., Machine Co., Newark, N. J. 

Syncro Machine Co., Rahway, N. J. 

Torrington Mfg. Co., The, Torrington, Conn. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


MACHINERY—Covering Wire 
Fidelity Machine Co., Philadelphia, Pa. 
Syncro Machine Co., Rahway, N. J. 


MACHINERY—Cutting 

Broden Construction Co., Cleveland, O. 

Farrel-Birmingham Co.. Ansonia, Conn. 

Hallden Machine Co., Thomaston, Conn. 

Lewis Machine Co., The, Cleveland, O. 

Moslo Machinery Inc., Cleveland, O. 

National td Exchange (Used), New 
York, N. 

Nilson, A. H., * Machine Co., The, Bridgeport, 
Conn. 

Shuster, F. B., Co., New Haven. Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Rahway, N. J. 


MACHINERY—Die Making 
Firth-Sterling Steel Co., McKeesport, Pa. 


MACHINERY—Draw Benches 


Standard Machinery Co.. Providence, R. I. 


MACHINERY—Edging 
Standard Machinery Co., Providence, R. I. 


MACHINERY—Enameling 
American Insulating Mach’y. Co., Phila., Pa. 
Syncro Machine Co., Rahway, N. J 


MACHINER Y—Extruding 
Robertson, John. Co., Rrooklyn, N. Y. 
Royle, John & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, O. 
Ruesch, H. J., Machine Co.. Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINER Y—Forming 

National ny Exchange (Used), New 
York, N. 

Nilson, A. H., * Machine Co., The, Bridgeport, 
Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 

Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Galvanizing 


Lee Wilson Engineering Co., Cleveland, Ohio 


MACHINERY—Galvanizing Wire 
Broden Construction Co., Cleveland, O. 
Lee Wilson Engineering Co., Cleveland, Ohio 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Gang Winders 
Fidelity Machine Co., Philadelphia, Pa. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Grinding 
Norton Co., Worcester, Mass. 


MACHINER Y—Insulating 
American Insulating Mach’y. Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, N. J. 
Syncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Knitting 
Fidelity Machine Co., Philadelphia, Pa. 


WIRE 
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MACHINERY—Lead Encasing 
Robertson, John, Co., Brooklyn, N. Y. 


MACHINERY—Lead Stripping 
Robertson, John, Co., Rrooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. €o., Torrington, Conn. 


MACHINERY—Magnet Wire 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
“. 4 £. z 


MACHINERY—Material Handling 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 


MACHINERY — Measuring Wire & 


Cable 

Davis, R. L., Electric Co., Wallingford, 
Conn, 

Durant Mfg. Co., Milwaukee, Wis. 

New England Butt Co.. Providence, R. I. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Nail and Tack 
Glader, Wm., Machine Works Co., Chicago, 


National Rs amen Exchange (Used), New 
re 


York, N 
Sleeper & Hartley, Inc., Worcester, Mass. 
j MACHINER Y—Panning 


American Insulating Mach’y. Co., Phila., Pa. 
Syncro Machine Co., Rahway, N. J. 


MACHINERY—Paper Covering Wire 


Terkelsen Machine Co., Boston, Mass. 


MACHINER Y—Pointing 

Broden Construction Co., Cleveland, O. 

Ruesch, H. J., Machine Co., Newark, N. J. 

Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 

Syncro Machine Co., Rahway, N. J. 

Torrington Mfg. Co., The, Torrington, Conn. 

Vaughn Machinery Co., Cuyahoga Falls, O 

Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


: MACHINERY—Rod Mill 

Broden Construction Co., Cleveland, O. 
| Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J 


MACHINERY—Rolling Mill 

Broden Construction Co., Cleveland, O. 

Farrel-Birmingham Co.. Ansonia, Conn. 

Morgan Construction Co., Worcester, Mass. 

National Machinery Exchange (Used), New 
York, N. Y. 

Ruesch, H. J., Machine Co., Newark, N. J. 

Standard Machinery Co., Providence, R. I. 

Syncro Machine Co., Rahway, N. J. 

Torrington Mfg. Co., The, Torrington, Conn. 

Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


MACHINERY—Rubber for Insulat- 





ing Wire 
Farrel-Birmingham Co., Ansonia, Conn. 


- National Rubber Machinery Co., Akron, O. 
Royle, John & Sons, Paterson, N. J. 


MACHINERY—Rubber Strip 


Covering 

Farrel-Birmingham Co., Ansonia, Conn. 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Rubber Tubing and 


Straining 

Farrel-Birmingham Co., Ansonia, Conn. 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Royle, John, & Sons, Paterson, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Screw Wire 
National Machinery Exchange (Used), New 
York, 
Sleeper & Hartley, Inc., Worcester, Mass. 
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MACHINERY—Special 

American Insulating Mach’y. Co., Phila., Pa. 

Broden Construction Co., Cleveland, O. 

National Rubber Machinery Co., Akron, O. 

New England Butt Co., Providence, P. I. 

Ruesch, H. J., Machine Co., Newark, N. J. 

Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 
(Special Designs) 

Syncro Machine Co., Rahway, N. J. 

Torrington Mfg. Co., The, Torrington, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINER Y—Spooling 
American Insulating Mach’y. Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Machine Co., 

Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Spring Making 
National Machinery Exchange (Used), New 
York, e 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Staple 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Straightening 

Broden Construction Co., Cleveland, O. 

Hallden Machine Co., Thomaston, Conn. 

Lewis Machine Co., The, Cleveland, O. 

Moslo Machinery, Inc., Cleveland, O. 

National Machinery Exchange (Used), New 
York, N. Y. 

Nilson, A. H., Machine Co., The, Bridgeport, 
Conn. 

Ruesch, H. J., Machine Co., Newark, N. J. 

Shuster, F. B., Co., New Haven. Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Stranding 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 


Torrington Mfg. Co., The, Torrington, Conn. 


Watson Machine Co., Paterson, N. J. 
MACHINERY-—Strip Steel 


Broden Construction Co., Cleveland, O. 
Ruesch, H. J.. Machine Co.. Newark. N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Swaging 

National Machinery Exchange (Used), New 
York, q 

Ruesch, H. J., Machine Co., Newark. N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 

Syncro Machine Co., Rahway, N. J 

Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


MACHINERY—Taping 

American Insulating Mach’y. Co., Phila., Pa. 

Fidelity Machine Co., Philadelphia, Pa. 

New England Butt Co.. Providence, R. I. 

Syncro Machine Co., Rahway, N. J. 

Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 

Watson Machine Co., Paterson, N. J 


MACHINER Y—Testing 
Entwistle, James L., Pawtucket, R. I. 
Scott, Henry L., Co., Providence, R. I. 
MACHINERY—Testing Size of Wire 
Davis, R. L., Electric Co., Wallingford, 
Conn. 
Torrington Mfg. Co., The, Torrington, Conn. 


M ACHINER Y—Testing—Spring 
Standard Machinery Co., Providence, R. I. 

MACHINER Y—Tinsel Rolling Mills 
American Insulating Mach’y. Co., Phila., Pa. 
Syncro Machine Co., Rahway, N. J 


M ACHINER Y—Trolley Wire 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 
Ruesch, H. J., Machine Co.. Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Welding Wire 

Eisler Engineering Co., Inc., ya N. J. 

Igoe Bros., Inc., Newark, 

Micro Products Co., Chicago, ili, 

Shuster, F. B., Co., New Haven, Conn. 

Thomson-Judd Wire Machinery Co., Sub. of 
ee Electric Welding Co., Lynn, 

ass. 


MACHINER Y—Winding 
American Insulating Mach’y. Co., Phila., Pa. 
Entwistle. James L., Pawtucket, R. I. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt, Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Drawing 
American Insulating Mach’y. Co., Phila., Pa. 
Broden Construction Co., Cleveland, O. 
Morgan Construction Co., Worcester, Mass. 
National Machinery Exchange (Used), New 

York, N. 
Reactive Wire Drawing, Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. ¥ 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Mechinery Co.. Providence, R. I. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Jud4d Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
ass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 

MACHINERY—Wire Measuring 
Durant Mfg. Co., Milwaukee, Wis. 

Watson Machine Co, Paterson, N. J. 


MACHINERY—Wire Rope 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Tinning 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt, Co., Providence. R. I. 
Syncro Machine Co., Rahway, N. J. 


MACHINERY—Wood Screw 
National Machinery Exchange (Used), New 
York, N. Y. 
MATERIAL HANDLING EQUIP- 
MENT— 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 
MILLS—Tandem Rolling and Edging 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., The, Torrington, Conn. 


NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 


Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


OILS—Wire Drawing 


Standard Industrial Compounds Co., Chicago, 
Ti. 


OVENS—Industrial 
Carl-Mayer Corp., Cleveland, Ohio. 
Ross, J. O., Engineering Corp., New York, 
Nix. 


PANS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
PAPER—Creped Wrapping 
Crepe-Kraft Co., Inc., Newark, N. J 
PAPER TESTERS— 
Scott, Henry L., Co., Providence, R. I. 


PATENT ATTORNEYS— 
Lancaster, Allwine and Rommel, Washing- 
ton, D 


PICKLING COMPOUNDS 


American Chemical Paint Co., Ambler, Pa. 


PLASTIC TESTERS— 
Scott, Henry L., Co., Providence, R. I. 


POTS—Lead Melting 


Farrel-Birmingham Co., Ansonia, Conn. 
Robertson, John, Co., Brooklyn, N. Y. 
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PRESSES—Hydraulic and 


Mechanical 

Farrel-Birmingham Co., Ansonia, Conn. 

Robertson, John, Co., Brooklyn, N. Y. 

Standard Machinery Co., Providence, R. I. 
(Mechanical Only) 


PRESSES—Lead 
Robertson, John, Co., Brooklyn, N. Y. 


PULLERS—Wire 
Scudder, — ‘J Fdry. & Machine Co., 
Trenton, N. 
Sleeper & Harticy, Inc., Worcester, Mass. 


PUMPS—Hydraulic 
Robertson, John, Co., Brooklyn, N. Y. 
REACTIVE WIRE DRAWING— 


Reactive Wire Drawing, Worcester, Mass. 


RECORDERS—Fault and Reel 
Entwistle, James L., Pawtucket, R. I. 


REEL AND TENSION STAND— 
Fidelity Machine Co., Philadelphia, Pa. 
Mosle Machinery, Inc., Cleveland, O. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 


REELS—Annealing and Stranding 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Ill. 

Moslo Machinery, Inc., Cleveland, O. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

Shuster, F. B., Co., New Haven, Conn. 

Stevens Metal Products Co., Niles, O. 


REELS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, II. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O. 


REELS AND SPOOLS—Shipping 


and Shop 

Apco Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford, Ill. 
Hubbard Spool Co., Chicago. Ill. 

Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
Stevens Metal Products Co., Niles, O 


REELS—Takeoff 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il. 
Moslo Machinery Inc., Cleveland, O. 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 

Shuster, F. B. Co., New Haven, Conn. 
Stevens Metal Products Co., Niles, O. 


REELS—Vulcanizing and Impregnat- 
ing 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 

Shuster, F. B., Co., New Haven, Conn. 
Stevens Metal Products, Co., Niles, O. 


REELS—Wire Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, Il. 
Hubbard Spool Co., Chicago, Il. 
Moslo Machinery, Inc., Cleveland, O. 


Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
Stevens Metal Products, Co., Niles, O. 


REFRACTORIES—High 
Temperature 
Norton Co., Worcester, Mass. 


ROD BAKERS 
Carl-Mayer Corp., The, Cleveland, O. 
Moslo Machinery, Inc., Cleveland, O. 


Ross, J. O., Engineering Corp., New York, 
N. Y. 


RODS—Wire—Non-Ferrous 
American Brass Co., Waterbury, Conn. 
Hudson Wire Co., Ossining, mM Ss 
Platt Bros. & Co., The, Waterbury, Conn. 


Seymour Mfg. Co., Seymour, Conn. 


RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


a. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
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ROLLS— 


Farrel-Birmingham Co., Ansonia, Conn. 


ROLL STRAIGHTENERS— 


Moslo Machinery, Inc., Cleveland, O. 


RUBBER AND RUBBER 
COMPRESSION TESTERS— 


Scott, Henry L., Co., Providence, R. I. 


RUST PROOF COMPOUND— 


American Lanolin Co., Lawrence, Mass. 


SHEET—Steel 
Jones & Laughlin Steel Corp., Pittsburgh, 
Pa. 


SKIN PROTECTOR— 
Magnus Chemical Co., Garwood, N. J. 


SOAPS—Industrial and Wire Draw- 
ing 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H., Co., Homer, ee 
Standard Industrial Compounds Co., Chicago, 
Til. 


SPARK TESTING EQUIPMENT— 


Entwistle, James L., Pawtucket, R. I. 


SPOOLS—Annealing and Wire 
Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il. 
Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
Stevens Metal Products Co., Chicago, III. 
SPOOLS—Shipping and Shop 


Apco Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford, Ili. 

Hubbard Spool Co., Chicago, III. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

Stevens Metal Products Co., Niles, O 


SPOOLS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, III. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O. 


STAMPINGS—Steel 
Hubbard Spool Co., Chicago, Ill. 


Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


STRIP—Brass and Non Ferrous 
American Brass Co., Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 

STRIP—Steel 
Bethlehem Steel Corp., Bethlehem, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
STRIP METAL TESTERS— 


Scott, Henry L., Co., Providence, R. I. 


SWIFTS—Take-off 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 

TAKE-UPS FOR CABLE, HOSE, 
LEAD PRESSES AND SHEET 
RUBBER— 

Entwistle, James L., Pawtucket, R. I. 

TANKS—Compound 
Watson Machine Co., Paterson, N. J. 

TANKS—Steel 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 


TENSILE TESTERS— 
Scott, Henry L., Co., Providence, R. I. 


TESTING INSTRUMENTS— 
Entwistle, James L., Pawtucket, R. I. 
Scott, Henry L., Co., Providence, R. I. 

TRAMRAIL SYSTEMS— 


Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 


TREADS—Safety 


Norton Co., Worcester, Mass. 


TRUCKS— 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 


TUBE BENDERS AND FORMERS— 
Ruesch, H. J., Machine Co., Newark, N. J. 


TURKS HEADS—Friction and Power 


Driven 
Standard Machinery Co., Providence, R. I. 


VULCANIZERS— 
Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS— y 


American Insulating Mach’y. Co., Phila., Pa. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


WELDERS—Spot and Butt 
Eisler Engineering Co., Newark, N. J. 
Micro Products Co., Chicago, Il. 

Moslo Machinery, Inc., Cleveland, O. 


WIRE—Cold Heading 
Bethlehem Steel Co., Beitilehem, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


a. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 


WIRE—Electric 
American Brass Co., Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


WIRE—Enameled For Coils 
— Div. of Hudson Wire Co., Winsted, 
onn. 


WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
—— & Laughlin Steel Corp., Pittsburgh, : 
a. a 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 


WIRE—Nickel Silver and Phosphor 
Bronze 
American Brass Co., Waterbury, Conn. 
Callite Tungsten Corp., Union City, N. J. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


WIRE—Non Ferrous to Specification 
For Special Purposes 
American Brass Co., Waterbury, Conn. 
Callite Tungsten Corp., Union City, N. J. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
ba ag Div. of Hudson Wire Co., Winsted, 

onn, 


WIRE—Spring 
Bethlehem Steel Co., Bethlehem, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co.. Pittsburgh. Pa. 
Seymour Mfg. Co., Seymour, Conn. 


WIRE—Stainless Steel 
Callite Tungsten Corp., Union City, N. J. bi 
Firth-Sterling Steel Co., McKeesport, Pa. 

WIRE—Steel—Also Coppered Steel— 


—Also Galvanized Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


a. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 


WIRE AND STRIP—Zinc 

Platt Bros. & Co., The, Waterbury, Conn. 
WIRE TESTERS— 

Scott, Henry L., Co., Providence, R. I. 
WIRE, WEAVING—Non Ferrous 


American Brass Co., Waterbury, Conn. f 
Hudson Wire Co., Ossining, es 


WRAPPING PATER Crepes 
Crepe-Kraft Co., Inc., Newark, N. 


YARN TESTERS— 
Scott, Henry L., Co., Providence, R. I. 


WIRE 











TWO MODERN AND COMPLETE WIRE PLANTS 
AT YOUR SERVICE 
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LEAKPROOF ENAMELLED WIRE 


Winsted Divn. 
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FINE BARE WIRES 


High Brass, Low Brass, Zine 99.99+ Cadmium, Nickel] Silver, 10%, 
and High Tensile Zinc, Commercial and 30%; 
Bronze, Phosphor Bronze, Pure Tin, 
Lead, Antimonial Lead, Tinsel 
Lahns, Silver Plated Copper, False 
Gold and Copper. 


Bronze Alloys’ to 
Metallic Fibre for Packing Pur- 
poses, Copper, Bronze, Zinc, Lead 
and Aluminum. 


WIRES FOR METAL SPRAYING 


Pure Lead, Lead Alloy, Pure Zinc, Cadmium, Nickel Silver, (10%, 
Zine Alloy, Copper, Tin, High 18%, 30%); Aluminum, Monel 
Brass, Low Brass, Solder Wire, Metal, Phosphor’ Bronze, Pure 


High Conductivity, Electric Wire. 


"HUDCO" specially processed Copper Wire for 
enamelling purposes is drawn from Selected Copper, insuring 
the maximum conductivity. This is but one example of the 
use of the most advanced and approved materials and 
methods in our processing. BETTER WIRE AT LOWER 
COST. 


Nickel, Commercial Bronze. 


LET US QUOTE 


HUDSON WIRE COMPANY 
OSSINING, N. Y. 
SUCCESSORS ROYLE & AKIN 
ESTAB. 1902 ESTAB. 1902 
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18% & 
Silver Plated Copper, — 
False Gold and Special Brass and © 
Specification, —_ 
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FINE WIRES IN ALL METALS 
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PLANT AT OSSINING, N. Y. 
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Bese: Wirt ss, Df: a 
LEAKPROOF ENAMELLED WIRES 


Drawn from special oxygen-free copper that works § 
so clean, so free from slivers, that enamelling is perfect. 
Leaks positively prevented. Every foot of WINCO 
enamelled wire is mercury tested before shipment to 
assure a wire perfect in every particular. 


v7 enamelled wire is covered to the same 
dimensions as fabric-covered wire so the user need not & 
change his equipment. It will withstand softening in varnish- 
dipping and baking. 


W/TIRILO SY 
WINGUCG 


enamelled wire is lower in cost than silk 
covered wire. Write for sample. 


LET US QUOTE 
WINSTED DIVISION 
HUDSON WIRE COMPANY 
WINSTED, CONN. 




















(Below) Gas fired, continuous con- 
veyor type furnace for clean an- 
nealing brass and bronze wire in 
coils—capacity 5,000 Ibs. per hour. 








(Above) Special alloy rod is an- 
nealed without scale or decarburiz- 
ation in this electrically heated pit 
type furnace. One of several simi- 
lar furnaces in a prominent plant, 


(Above) A special atmosphere con- 

tinuous, roller hearth type electric 

furnace for bright annealing bronze, - 

copper and nickel-silver wire and 
strip. 














(Below) Bright annealing fine cop- 
per wire on spools — one of two 
similar controlled atmosphere’ in- 
stallations we made in this plant. 


(Below) Three fuel fired pit type 

furnaces for normalizing and spher- 

oldizing rod and bright annealing 
wire—another repeat order. 








(Below) Another fuel fired, continu. 

ous, controlled atmosphere’ bright 

annealing furnace equipped with The 

Electric Furnace Company's new 

recuperative type gas fired radiant 
tubes. 


(Below) A special atmosphere 

pusher type electric furnace for 

bright annealing both heavy and 

fine copper wire on large reels, on 
_ Spools and in coils. 





















We specialize on designing and 
building production furnaces and 
time and labor saving material 
handling equipment for use in con- 
nection with furnaces. Put your 
furnace and heat treating problems 
up to our experienced engineers. 










The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired, and Electric Furnaces—For Any Product, Process or Production 















